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*•  .*.  :*";:??    Kno»les   Sttam   Pump   Works. 


To  Our  Patrons- 

IN  THIS  revised  Catalogue  we  have  endeavored  to  give 
full  particulars  and  illustrations  of  as  many  designs  as 
possible  of  the  Knowles  Improved  Pumping  Machinery, 
but  the  extent  of  our  business  is  such  that  we  cannot  do  the 
subject  justice  within  the  limits  of  a  catalogue  as  convenient 
as  this  size  is. 

We  are  constantly  bringing  out  new  specialties  in  our 
line,  and  adapting  the  Knowles  Patent  Direct-acting  Pump- 
ing System  to  new  mechanical  purposes  which  the  growing 
industries  of  the  country  continually  demand. 

We  therefore  solicit  correspondence  from  our  patrons 
and  others  who  do  not  find  within  these  pages  designs  of 
pumping  machinery  adapted  to  their  special  requirements. 
We  will  gladly  furnish  them  with  plans  and  estimates  on 
receipt  of  full  particulars. 

Our  Guarantee, 

Each  and  every  pump  built  and  sold  by  us  is  furnished 
fully  guaranteed;  in  case  of  the  failure  of  any  of  our 
machines  to  properly  perform  the  service  for  which  they  are 
warranted,  we  hold  ourselves  under  obligation  to  make  the 
same  fully  satisfactory,  or  to  refund  the  price  paid  for  same. 

May,  1898.  Knowles  Steam  Pump  Works. 


NOTICE. 


pltAT  llie  (lislinclive  fealures  o£  ihe  Knowles  valve  raolion  and  its 
may  lie  dewly  undetstood.  and  ihe  EU|ierior  merits  of  Ihe  pump  i 
we  call  esiiecial  allcnliciit  lo  Ihe  Collowilig  poinis,  vii,. 

Shoold  a  pump  run  longer  ilrolte  on 
1  ibe  rocker  connection  (Pan  25)  so  ih 
:o)  equally  disiam  from  cemer  (i;|. 
Should  a  pump  hesitate  in  making  its  letuin  stroke,  it  Is  lircause  rocki'T  roller 
too  low  and  dues  not  come  in  contact  with  the  rocker  bar  (:  J  soon  enough. 
lake  out  rocker  roller  siud  |30-A),  give  ihe  set  screw  in  this  siud  a  auflidenl 
lownward  turn,  and  the  siud  with  its  roller  may  al  once  be  raised  Id  proper  height. 

alve  rod  (1  7)  ever  have  a  tendency  to  tremble,  slightly  tighten  up  Ihe 
ulvc  rod  stuffing  box  nat  (iH|.     When  Ihe  valve  motion  is  properly  adjusied,  tappet  tip 
■116)  should  not  quite  touch  collar  (15)  and  clamp  {ij),     Kocker  roller  (lol,  coming  in 
:t  with  rocker  bar  (13)  will  reverse  the  stroke. 

'['be  water  piston  is  adjustable  by  means  uf  segments  thut  can  be  seen  by 
tstliin({  nS  the  follower,  and  ihe  packing  quickly  set  oui  lo  always  insure  perfect  suction 
'  same  time  not  be  so  tight  as  lo  Innd. 
ihe  above  it  will  be  seen  that  every  wearing  part  is  made  adjustable,  eaail)' 
BOUen  »i,  and  to  remedy  any  trouble  it  is  raicly  necessary  lo  take  a  pump  apart,  whicli 
a  that  strongly  commend  our  pump  to  every  user.  1, 

KNUWLES   STK.^M    I'LIMI'    WuKKS. 
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DIRECT-RCTING  STEUM  PUMP. 


MANY  a  good  steam  pump  is  misused  and  condemned  simply  from  want  of  a  clear  understanding  of  the 
principle  on  which  it  is  constructed.  Trouble  caused  by  derangement  in  the  steam  end  of  a  pump  is 
cAen  thought  to  exist  in  the  water  cylinder,  or  vice  versa.  It  is  not  uncommon  to  find  pumps  badly  set  up  or 
iiapruperly  selected  for  their  work;  pipes  are  often  used  that  are  too  small  in  size  or  defective  in  their  arrange- 
it  TrouUe  arising  firom  these  and  other  mistakes  are  too  often  wrongly  attributed  to  the  steam  pump.  It 
therefore,  very  desirable  that  the  attendant  should  be  familiar  with  the  machine,  that  he  can  at  once  locate 
<fifficulty  and  remedy  it  with  intelligence  and  promptness. 
The  Knowles  Direct-Acting  Steam  Pump  is  anything  but  an  intricate  or  complicated  machine.  On 
the  cootrary  it  is  very  nmple  in  its  mechanism  and  readily  understood ;  it  requires  but  little  trouble  in  its  care 
or  ouuuigement,  and  very  small  expense  is  necessary  to  keep  it  in  good  repair. 

EXPLANATION  OF  STEAM  VALVES,  ETC. 

The  prime  advantage  of  the  Knowles  Direct- Acting  Steam  Pump  is  its  absolute  freedom  from  what  is 
termed  a  '* dgtui cenUr."  This  feature  is  secured  by  a  very  simple  and  ingenious  mechanical  arrangement,  /.  ^., 
by  the  use  of  an  auxiliary  piston  which  works  in  the  steam  chest  and  drives  the  main  valve.  This  auxiliary  or 
"chest  piston,"  as  it  is  called,  is  driven  backward  and  forward  by  the  pressure  of  steam,  carrying  with  it  the 
main  valve,  which  valve,  in  turn,  gives  steam  to  the  main  steam  piston  tliat  operates  the  pump.  This  main 
valve  is  a  plain  slide  valve  of  the  B  form,  working  on  a  fiat  seat. 

The  chest  piston  is  slightly  rotated  by  the  valve  motion ;  this  rotative  movement  places  the  small  steam 
ports  (which  are  located  in  the  under  side  of  the  said  chest  piston)  in  proper  contact  with  corresponding  ports 
cut  in  the  steam  chest  The  steam  entering  through  the  port  at  one  end  and  filling  the  space  between  the  chest 
piston  aud  the  head,  drives  the  said  piston  to  the  end  of  its  stroke  and,  as  before  mentioned,  carries  the  main 
slide  valve  with  it.  (See  illustration  on  opposite  page. )  When  the  chest  piston  has  traveled  a  certain  distance, 
a  port  on  the  opposite  end  is  uncovered  and  steam  there  enters,  stopping  its  further  travel  by  giving  it  the 
necessary  cushion.  In  other  words,  when  the  rotative  motion  is  given  to  the  auxiliary  or  valve-driving  piston 
by  the  mechanism  outside,  it  opens  the  port  to  steam  admission  on  one  end,  and  at  the  same  time  opens  the  port 
on  the  other  end  to  the  exhaust  Thus  instant  and  positive  motion  is  secured  with  but  few  working  parts. 
There  is  no  point  in  the  stroke  at  which  either  the  chest  piston  or  the  main  piston  is  not  open  to  direct  steam 
pressure.     Hence  the  immunity  from  any  dead  point  whatsoever.     A  description  of  the 

OPERATION  OF  THE  PUMP 

is  as  follows :  The  pi&ton-rod,  with  its  tappet  arm,  moves  backward  and  forward  from  the  impulse  given  by  the 
•team  piston.  At  the  lower  part  of  this  tappet  arm  is  attached  a  stud  or  bolt  on  which  there  is  a  friction  roller.* 
This  roller,  coming  in  contact  with  the  "rocker  bar  "  at  the  en('  of  each  stroke,  operates  the  latter.  The  motion 
given  the  "rocker  bar"  is  transmitted  to  the  valve  rod  by  me  jis  of  the  connection  between,  causing  the  valve 
rod  to  partially  rotate.  This  action,  as  mentioned  above,  Of>crates  the  chest  piston,  which  carries  with  it  the 
main  slide  valve,  lite  said  valve  giving  steam  to  the  mai'.  piston,  uie  operation  of  the  pump  is  complete  and 
continuous.  The  upper  end  of  the  tappet  arm  docs  no'  come  An  contact  with  the  tappets  on  the  valve  rod, 
except  the  steam  pressure  from  any  cause  should  fail  v.  move  the  chest  piston,  in  which  case  the  tappet  arm 
moves  it  mechanically.     Thb  makes  the  pump  absolu  .ely  positive. 

*This  frictioa  roller,  with  its  bolt  »nd  nut,  can  be  lo'  -ered  or  raited,  when  it  i>  desired,  to  »4)u*t  the  puuip  for  »  loage* 
or  shorter  stroke. 
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KNOWLES   PATENT 


iler  Feed  or  Pressure  Pumps 

Arranged  for  Hot  or  Cold  Water  or  other  Liquids. 


evices  have  been  introduced  in  the  market  for  feeding  boilers,  but  nothinf?  has  yet  proved  so 
id  economical  as  a  good  steam  pump.  The  Knowles  Pump  has  withstood  the  test  of  many 
ice,  and  stands  to-day  pteeminent  for  its  record  of  efficiency  and  durability.  In  its  present 
onn  it  is  the  most  desirable  boiler  feeder  to  be  found.  Its  improved  valve  motion  and  steam 
ire  the  smoothest  work  under  the  most  exacting  conditions.  The  pump  can  be  regulated  to 
■peed  desired.-  an  impcrtant  feature  in  the  feeding  of  boilers. 

nannfacture  of  the  Knowles  Steam  Pumps  the  best  composition  metal  (Government  standard) 
the  piston  rods,  stuffing  boxes,  valve  seats,  and  water  cylinder  linings.  The  water  pistons 
•de  of  composition,  and  are  packed  with  a  special  form  of  adjustable  packing,  adapted  for 
>r  cold  liquids.  All  parts  are  made  to  gauge,  and  are  therefore  interchangeable. 
mmps  have  large  direct  water  passagesand  full  valve  area,  which  admit  of  a  speed  that  makes 
efficient^r^  pumps. 

SIZES    AND    CAPACITIES. 
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lar(;kr  sizes  on  hand  or  to  ori>kk  at  short  notick. 


>rdering  a  pump,  please  answer  the  following  questions  : 

aether  for  hot  c»r  cold  water?    ad.  To  what  height  is  water  to  be  lifted  by  suction  ?    3d.  Length 
pipe?    4th.  Against  what  pressure  or  height  is  water  to  be  forced?    5th.  Amount  of  water 
r  hour? 
la.  o,  I,  a.  3,  4,  and  4J4  pumps  are  provided  with  hand  power  .attachments. 

rtcat  Nand  Power  Attachment  is  invaluable,  as  the  pump  can  be  used,  when  steam  is  down, 
toilers  after  •*  blowing  off,"  washing  decks,  fire  purposes,  etc.  The  Hand  Lever  can  be  easily 
y  simply  lifting  it  from  the  pump. 

not  recommend  the  use  of  copper  air  chambers,  as  experience  has  shown  they  are  unreliable, 
for  pressures  above  too  pounds.    We  will  furnish  copper 'air  chambern,  V\OYreveT,\l  t^^vAl^^, 
>.  3  to  No.  to  incJtu/ve,  at  a  alight  additional  charge. 

«'^'^^'^J^"«'»-'''f;f"^o<>drorjsofeet  lift,  for  mine  use,  or  lot  i.j  povmA*  V«**W 
-«--   «-«'J»'*««'"«'Ara«.~-e«-ood  for  ,«.  pounds  prewure. 


Plunger  Pumps— Double  Acting 

For  FeedinfiT  Boilers.  Pumplnsr  Water  oontalnlnfir  Sediment  or  Grit,  eto. 


Plunger  pumps  for  boiler  feeding,  especially  under  the  higher  range  of  pressures,  have  cert 
iKdvantages over  "piston"  pumps.  They  are  very  efficient  and  remarkably  durable— the  only  wear 
part  in  the  pump  end  being  the  packing  of  the  plunger  stuffing  boxes.  No  leak  can  occur  there  with 
^b«ing  observed,  and  easily  stopped  by  setting  up  the  packing.  The  plunger  not  touching  the  pu 
coastings,  there  is  no  cutting  or  wear,  consequently  they  require  no  reboring  or  refitting,  like  pis 
pumps,  when  working  on  gritty  or  sandy  water. 

As  feed  pumps,  where  very  high  steam  pressure  is  carried  (joo  lbs.  or  less),  the  Rnowles  Plum 
IPnmps  hrnvm  no  equal.  They  have  a  splendid  record  in  places  where  the  work  is  very  severe  and  c 
tiouous,  such  as  found  in  rolling  mills,  blast  furnaces,  and  sugar  refineries.  They  arc  also  partioula 
•dapted  for  pumping  gritty  or  muddy  water  from  mines,  quarries,  wells,  pits,  and  similar  places. 

These  pumps  are  very  strong  and  compact.  The  piston  rods  do  not  enter  the  pump  cylinders,  t 
•re  therefore  not  exposed  to  the  action  of  the  water.  The  plungers  are  connected  by  substantial  s 
rods  and  crossheads.  The  water  valves  are  of  special  form,  made  of  gun  metal  composition  or  rubt 
According  to  circumstances.    There  is  a  cover  over  each  valve,  giving  quick  and  easy  access  to  same 

SIZES   AND    CAPACITIES. 
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HEAVY  PATTERN,   FOR  300  LBS.  WATER   PRESSURE. 
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Ibhar 

Ibiapaba 

Ibicara 

Ibicencas 

Ibicinos 

I  bid  ion 

Ibilitaet 

Ibiracoa 

Ibiride 

Ibiscorum 


All  the  working  parts  of  these  pumps  are  made  to  gauge,  and  are  therefore  IntMvluiiigMl 
2>apucate parts  cmn  be  quickly  subatitttted  when  old  parts  are  wom  or  broken. 


KNOWLES   PATENT  TANK    PUMP. 
For  Llffht  Service. 


KNOWLES    PATENT 


Tank  or  Light  Service  Pumps. 

Por  pumping:  water  or  other  liqnids  to  limited  heights  and  distances  these  pumps  possess  spec 
Ml^^ntages ;  they  combine  iarf^e  pumping  capacitymWh  small  expenditure  of  steam.  The  steam  cylinde 
B  proportion  to  the  pump  cylinders,  are  made  smaller  in  diameterthan  with  the  regular  pressure  pum] 
dad  consequently  the  first  cost  is  less— for  amount  of  water  pumped.  These  pumps  are  principally  us 
^  railroad  water  stations,  gas  and  oil  works,  bleacheries.  tanneries,  refineries,  plantations.  distiileri< 
to.    A  varietT  of  valves  are  used  adapted  for  pumping  not,  cold,  thick,  thin,  alkaline,  or  other  liquii 

Por  QiuuTleA  and  Clay  Pits,  also  for  coffer  dams,  tunnels,  foundation  pits,  ore  beas,  sewerage,  a 
I^Yigatiug  purposes,  these  pumps  are  especially  adapted,  having  large  water  passages  and  valve  openinj 

SIZES    AND    CAPACITIES. 


Water 
ler,  cylinder 


Iiw. 

4 

5 

iVi 
6 

6 

6 

7« 

1% 
8 

8 

8 

8 

:  8 
'  /o 

lo 

lO 

>o 

lO 
12 
\Z 
13 
12 
X2 

14 

«4 
»4 
14 

Z4 

u 

i6 
i6 
i6 
i6 
i6 
i6 
i8 
i8 
i8 
i8 
i8 

20 
20 
30 
30 


4 
4 

6 
7 

7 

7h' 

6 

7 
8 

Q 
lo 

9 
lo 
xo 

Z3 
12 
10 
XO 
12 
12 

'4 
12 

za 

»4 
M 

»4 
z6 

i6 
Z4 
M 
i6 

x6 
i8 

20 

x6 
i8 

30 
22 

24 

i8 
ao 

22 
34 


stroke. 


Iiu. 

4 
5 

7 
7 

7 
xa 

za 
xo 
zo 
xa 
za 
xa 
za 
za 
i6 
la 

xa 
z6 
la 
i6 
xa 
i6 
z6 
xa 
x6 

X2 

i6 

34 

i6 

34 
x6 

24 

x6 

34 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 


GalkMui 
per  stroke 


•«5 

•27 
•39 
•7a 
•72 

»-47 
a.oo 
1.66 

I.QZ 

»-47 
a.oo 
a  6i 

3-30 
4o8 
4-40 
4.08 

5-87 
78j 
4.08 

5-44 

587 

7.«3 

10.66 

587 
7.83 
8.00 
10.66 
x6.oo 
14  93 
ao.88 
10.66 
16.00 
X4-Qa 
20.88 

26.44 
32.64 
ao.88 

26.44 
32.64 
3950 
47.00 

26.44 
32.64 

39.50 
47.00 


capacity  per 
JUnuteat 

Steam 
Pipe. 

Strokes. 

OaU 

Ins. 

Z25 

z8 

% 

"5 

33 

% 

Z25 

49 

^ 

x%S 

90 

H 

zas 

90 

H 

zoo 

M7 

H 

zoo 

aoo 

H 

zoo 

166 

zoo 

Z9Z 

zoo 

M7 

zoo 

aoo 

zoo 

a6z 

zoo 

330 

zoo 

408 

75 

330 

z^ 

zoo 

408 

x» 

75 

^ 

iH 

TOO 

5^7 

iH 

75 

587 

iK 

100 

408 

a 

75 

408 

a 

100 

587 

a 

75 

587 

a 

75 

800 

a 

100 

587 

a 

75 

587 

2ji 

100 

800 

a 

75 

800 

2M 

50 

800 

^Jf 

75 

zoao 

2>i 

50 

Z'>44 

2H 

75 

800 

2J4 

50 

800 

2J4 

75 

zoao 

2H 

50 

Z044 

2J4 

50 

Z3aa 

2'A 

50 

z63a 

2J4 

50 

Z044 

3j^ 

50 

132a 

3^ 

50 

z63a 

3^ 

50 

«975 

3^ 

50 

2350 

^6 

50 

xjaa 

31^ 

50 

i6aa 

314 

50 

Z975 

3H 

50 

2350 

3^ 

Exhanat 
Pipe. 


Soctfon 
Pipe. 


De- 
llrery 
Pipe. 


Ins. 

H 
H 

t 

I 
I 
I 
I 

iK 
zK 
zJi 
iJ4 
zJ4 

t% 

2^ 

a^ 
25^ 
254 

2l4 
2^ 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


Izis. 

a 

a 

254 

3 

3 

4 

5 

5 

5 

4 

5 

5 

6 

6 

6 

6 

6 

8 

8 

6 

6 

8 

8 
10 

8 

8 
10 
10 
10 
12 
12 
10 
10 
1? 
la 

X2 

14 

Z2 
12 

»4 
14 
16 
Z2 

Z4 
M 
16 


Ins. 

iH 

a 

2j^ 

2^ 

4 

5 

5 

5 

4 

5 

5 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

8 

6 

6 

8 

8 

8 
10 
10 

8 

8 
xo 
10 
10 
12 
10 
10 
12 

M 
16 
10 
12 

Z4 
16 


Floor  Space 
Required. 


Ins. 

32  X  g 
35  X  9 

44X  9 

45x10 

45  X  13 
66x  14 

66  X  14 
56  X  X4 
56  X  14 

66x  14 
66x  14 
66x  15 

67  x  25 
67x25 

89x25 
69x25 
89X  25 
69x25 

89  X  a8 
f9X  25 
89  X  25 
70  X  25 
89  X  28 

89  X  28 

70x25 
89x28 
78  X  28 
8g  X  28 
108  X  28 
8g  X  2^ 

lo3  X  29 

90  X  28 
114  X  28 

96  X  29 
114  X  79 
118  X  32 
118  X  32 
118  X  29 
118  X  32 
118  X  32 
120  X  35 
13a  X  39 
128  X  32 
ia8  X  3a 
128  X  35 
132  X  39 


Tel^cnphi< 
Codeword 


Forktail 

Porky 

Fori  ay 

Forlie 

Formal 

Formally 

Formate 

Formerly 

Formful 

Formic 

Formill 

Forpass 

Forpine 

Forsake 

Forsaking 

Forslack 

Forster 

Forswear 

Forswonk 

Forswore 

Forte 

Forthink 

Fortin 

Fortitude 

Fortlet 

Fortress 

Fortuitoufi 

Fortuity 

Forum 

Forwaste 

Forweary 

Forweep 

Posse 

Fossores 

Fossroad 

Pother 

Fougade 

FouKhten 

Foulder 

Fouled 

Fouling 

Foulingly 

Foully 

Foumart 

Founded 

Fount 


ALSO  PATTERNS  FOR  LARGER  SIZES  OR  OTHER  COMBINATIONS  OF  CYLINDERS. 

^      The  water  cylinders  are  arranged  with  comiMsition  linings,  valve  seats,  valve  bolts,  water  pistoi 

r^and  piston  rods  :  the  water  pistons  are  packed  with  a  special  torm  of  adjustable  packing. 

Auxiliary  Boiler  Feed  Pumps  (single  action  plungers)  attached  when  required.    Prices  extra.    Pum 

\  with  water  cylinders  entirely  ot  COMPOSITION,  extra.    The  hand-power  attachment  applied  to  the  fii 

^  iour  sizes. 

ISi^  In  ordering,  parties  will  please  state  fully  theduty  to  be  performed,  also  size  and  length  of  pip< 
AU  sixes  np  to  8x8xra  incluaive  are  of  the  "fiat  cap  ''^pattern,  firood  for  waliJt  pTesSUT*%  coil^w^' 

v^^^A^^^/Slf ''r-i^^wr^r^'fl'' *'**'.?. '^*^®''cy^^^^  the  "close  c\caTanc«'' 17^^%»\V^^ 

Ji^Mthmmd,  orJeBM.    Copper mir  cbambcra  will  be  furnished,  if  required,  at  a  ilVgYkt  ad^VlioSix  O^iWI 


KNOWLES  COMBINED   BOILER  AND   PUMP. 

RcffuUr  Uphghl  Tubutir  Boilet. 


J^NewLES  Patent 

COMBINED  BOILER  ffiND  PUMP. 

(REGUULR    UPRIGHT  ITTBtlULR    BDILER.) 

Complete  -vxrlth  Auxiliary  BoHer  Feed  Pump,  Base  Plate,  Smoke  Bonnet,  Qrate  Bars, 
Gauge   Coclcs,  Steam   Gauge,  Water   Gauge,  Safety  Valve,    Globe   Valves, 
Blow-off  Cocks,  Stsam  and  Bxhaust  Pipes,  Boiler  Feed  Con- 
nection, Valves,  Unions  and  Necessary  Fittings,  etc. 

THIS  combination  c^  Knowles  Improved  Steam  Pump  with  Upri||[ht  Tubular  Boiler  and  fixtures  complete 
is  the  most  compttct,  serviceable  and  inexpensive  machine  of  its  kind  for  supplying  water  to  hotds, 
pablic  buildings  and  residences:  also  for  use  in  railroad  water  stations,  brick-yards,  tanneries^  auarries,  etc. 

The  attention  of  railroad  officials  is  pardcularly  called  to  the  especial  advantage  of  this  lignt,  portable  and 
convenient  pumping  apparatus^  for  th^  water  supply  of  tanks  at  watering  stations.  The  endre  machine  can 
be  placed  at  the  pomt  from  which  the  water  is  to  be  taken,  and  the  water  forced  to  any  distance  and  height 
required. 

It  does  not  need  a  skilled  mechanic  in  setting  up  or  operadng  it  A  person  of  ordinary  intelligence  can  be 
taught  its  management  in  a  few  hours'  time. 

The  whole  apparatus  is  of  the  best  manufacture,  the  boiler  being  perfecdy  safe  and  guaranteed  to  loo  lbs. 
pressure  (tested  to  aoo  lbs.)  per  square  inch.  When  water  is  to  be  forced  not  liizher  than  50  to  75  feet,  the 
''Tank  Pumps"  are  preferable  and  leas  expensive.  Auxiliary  Plunger  Pumps  tor  feeding  the  boilers  are 
■ttachcd  to  the  main  pumps  without  additional  charge. 

SIZES,  CAPACITIES  AND  PRICES  : 


Si^        I    Steam 
No        I  Cylinder. 
Inches. 


000       I 

00       I 

o* 

a* 


? 

4H 


6H 


I 


^% 

3 

3 

4 
5 

S% 
7 

V 

xo 

29 

»4 


Water 

Cylinder. 

Inches. 


Stroke. 
Inches. 


Gallons 

per 
Stroke. 


3 

3 

4 

4 

5 

7 

7 

7 
zo 

zo 

zt 

za 

za 

Z3 


.033 
.031 

•05 
•07 
.tz 

•5 

•34 

I 

z.oa 

»-47 
a.  00 
a.6z 


Steam 
Pipe. 

Inches. 


Exhaust 
Pipe. 

Inches. 


SuctioB 
Pipe. 

Inches. 


Delivery 
PIpa. 

Inches. 


Floor  Space'    p. 
Required,  jcompfete 
Inches. 


a 

4 
4 
5 
5 


a8  X  31 
a8  X  31 

37x39 
38x40 

38x40 

40x44 
40x44 

40x46 
54x58 
56x58 
58x58 


TANK  PUMPS. 


•4 

4 

*l« 

I'* 

l« 

J« 

zo 

zo 

zo 

xo 

5 

7 
la 

zo 

za 

za 

x6 


.97 

.7a 

Z.46 

Z.99 

•J 

5-43 


g 

X 

l^ 

H 

1 

I 

^5< 

Z 

IH 

tK 

IK 

iH 

IH 

6 

6 

38x40 
403  48 
58x58 
56x58 
58x58 


LAKCBR  SIZES,   WITH   UPRIGHT,    HORIZONTAL,    LOCOMOTIVE  OR   PATENT  BOILERS,  TO  ORDER. 

In  setting  up  otu-  Combined  Boiler  and  Pump  no  trouble  is  liable  to  occur,  as  all  the  parts  are  carefully 
teedLproperly  numbered  or  marked,  and  every  piece  inspected  before  the  apparatus  is  taken  apart  for  shipment 

The  pumps  marked  *  are  provided  with  our  Patent  Hand- Power  Attachments,  which  are  very  convenient 
"(rfilfing  the  boilers  (after  "blowing-ofT")  or  pumping  when  steam  is  down. 

J  1  ordering,  parties  will  please  state  ftilly  the  particulars  of  duty  to  be  performed. 

EVERY  MACHINE  FULLY  GUAPIANTEED. 
Fi.r  PoMTABLn  Botl^ and  Pump  moipted  on  wbeels,  see  next  two  pages. 
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J^NewLES  Patent 

PORTABLE  BOILER  Md  PUMP. 

Mounted  on  Wheels  Ready  for  Use. 

n^HIS  Portable  Upright  Boiler  and  Pump  was  designed  expressly  for  the  West  Indies,  South  American  and 
Southern  trade,  and  is  especially  adapted  for  irrigating,  drainage  and  fire  service,  also  for  general  tua 
about  plantations,  public  and  private  grounds,  etc. 

This  arrangement  has  many  advantages  over  other  mounted  boilers  and  pumps  heretofore  offered.  It  is  of 
very  light  draft,  being  mounted  on  high,  wide-laced  wheels,  and  can  be  easily  moved  from  one  place  to  another 
over  the  roughest  roads.  Two  horses  or  a  yoke  of  oxen  are  able  to  transport  it.  It  cannot  be  easily  upset, 
because  three-fourths  of  the  entire  wei^t  rests  immediately  above  and  below  the  axles.  The  steam  pump  is 
conveniently  placed  in  a  horizontal  position,  and  being  entirely  independent  does  not  strain  or  injure  the  boiler, 
and  is  not  affected  by  the  heat 

The  boOer  is  made  in  the  strongest  manner  possible  of  the  best  Pennsylvania  C.  H.  No.  i  WRncoHT  Iron 
throughout.  The  running  gear  is  of  the  most  approved  form.  The  bottom  of  the  ash-pan  is  fifteen  inches  above 
the  ground,  and  by  its  removal  nearly  two  feet  clear  under  the  boiler  is  obtained. 

LIST    DF    SIZES    ANC    PRICES: 


HEAVY  PRESSURE  PUMPS. 


LIGHT  SERVICE  PUMPS. 


6  H.  P.  Boiler  and  No.  3    Pump, 


6 
6 
8 
8 

8 

z« 

19 


l<             (i 

*            t 

i«             «           1 

t            < 

««             ««          1 

<            f 

««                     4*                 < 

1*            < 

«<                     «i                 4 

«            < 

«<                     it 

t<            « 

*4                   *t 

r«        < 

4 
4% 

5 

6 

7 
8 


<    « 


6  H.  P.  Boiler  and  5*^,  5^^,    7  Pump, 


Price. 


$ 


6 

6, 

6, 

12 

6 

6, 

7. 

12 

8 

7}^ 

.  7M, 

10 

8 

8, 

8. 

12 

8 

8, 

9. 

12 

8 

8, 

10, 

12 

13 

10, 

10, 

12 

12 

10, 

la. 

12 

FOR  SIZRS  OF  PIPE  CONNKCTIONS,  CAPACITIES,  ETC.,  SKK   PACKS   5   ANU  9. 


The  entire  machine  is  so  constructed  that  it  can  be  taken  apart  and  boxed  or  crated  in  very  compact  form, 
making  it  convenient  for  shipping,  and  avoiding  excessive  freight  charges. 


IF  PREFERRED  H'E  FURNISH  OUR   STEAM  PUMPS  ASD  VERTICAL  BOILERS  MOUNTED  ON  LOW 

PLATFORM  TRUCKS.  IVITH  BROAD-FACED  IVIIEELS  OF  SMALL  DIAMETER.    ALSO, 

PUMPS  MOUNTED  ON  LOCOMOTIVE  BOILERS   OR  BOILERS 

OF   TIIE"SHAPLEY"  PATENT. 

and  ftirther  particulars  given  on  application. 

EVERY    MACHINE    PTJLLY  WARRANTED. 

15 


J^NewLEs  Patent 
FIRE  PUMPS-DOUBLE  CaP  PATTERN. 

Far  FKCtorlai,  UTBTshauaaB,  Publln  Bulldlnaa,  Coal  BrsBkiiTs,  etc, 

THESE  puaip>ueI>ui]llrDiBap«ci>lpula»  embodying  (llihclBUatinpniTcincna,  Thc^  are  of  niparHi 
dotcD,  uimUuctioa  itDd  finvh  througbout  Tba  cattingi  mn  wy  navy,  and  Lbe  vumu  ipvtKU  ui 
diMribuiedinihK**«rUtha|miiBtMna|th  uid  dunbiUlT.  The  vucr  cyliadcnan  Uncd  with  eiumbuiI 
ampostiin  ttti  HitMt;  ud  Um  vain  Mao.  «]t«  bohh  ntcr  piitou  and  piiHw-radi  an  madi  oTthg  am* 
ucuL  Tb«  wanr  n)«  an  of  dw  bat  nlcuiind  mbbo',  and  Ihtir  iprinii  of  pho^hor  broon :  t]w  vah* 
pbta  are  iodepondenl  Rvovabk  caidoci.  TIk  valve  ana  and  waurpa»afei  ar«  nude  tbt  tarn  lo  admit 
of  high  piitoa  ipatd  an  imponani  fcuute  I  Tb*  mam  nJva  cheu  u  fitted  with  our  I>at«i  CosipiiBiioii 
tacLei,  which  cActuallv  prevenia  die  utcMnf  of  the  valve  by  corroaen,  or  fr«n  um 
uuuKitheiiuteii/fr'irMvf  sftbe  Pump,  even  aAer  aiaathi  of  dilute. 

SIZES,  CAPACITIBS  JUH]  PRICESi 


—■t'Er  ^^ 
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lo^ln.  I«J.B 

tiKjK*, 

Sl-""-      |l„d.«. 
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lo 
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SHORT  STROKE.                                                                    | 

?    3 

' 

!« 

3.1,1 

^,gali 

ii ' :    I    1 '  s 

r-,^\ 

-.r'V 

,^'1 

<^    " 

. 

,  on  ioik  Eidn,  coEisequenlly  connecdo 


I  Thb  p^  Appmiiiutcly  Ibv  dlvTBnve*  that  itr 

either  lide  detired.     En  addirian  \o  the  regular  dUcliari^ 

tix  way  hQ*c  CQiinectiona,  aaihown  in  oppoiitcillusn-aliml,  at  a  ftight  additional  co«t. 

[^  l!«D«PRBDij«T  St*tion*«y  Fiiiit  ArPMiATii!,  with  "quick  MBaming"  boilera,  pipes,  i 
lor  lonTimnd  villago,  fcctorio.  gnun  elevalorj,  jiore-hounn,  public  biiildingj,  ttc.    See  neit  mo 
IMPRnVEn  flTTTOMATIC  PUMP  RECTJUlTaH. 

For  openiing  fire  pump!  on  Iho  auioinalic  lyslnn  (where  Ihty  are  kepi  caniinually  under  >ie 
we  furnish  an  Improved  Regulator  which  mainLuni  any  deiired  water  preMUre  upon  the  pipo.  1 
iiponlive  in  lis  annon.  ■nifvery  Kuitive,  ihutling  olTthe  ttcam  and  Itopping  the  pumpwher 
preuure  hai  been  reached,  and  again  atartjngllon  the  lligbteal  reduction  or  ihepreuure.  Price*] 
tor .  inch  .team  pipe,  iUiaA.  i;i  inSi,  'inch,  jWiDch, 


andagamatartjngilon  trieiugliC 


■  foUowi:— 


K^N0WLES  Patent 

INDEPENDENT 

QUICK-STEHMING  FIRE  ilPPARSTUS. 

C ample te,  Heady  for  Dperatiaii. 

T'HE  tngnvrng  on  oppogite  page  reprcNcnM  an  Independent  Stationary  Steam  Fire  Apparatus  as  erected  by 
he  Koovlcs  Steam  rump  Works.     It  is  so  situated  and  connected  by  a  system  of  pipes,  and  the  boilers  so 


coiutracted,  tMrnt tttmtm  can  H  fmemiedj  and th*  whole  apparatus ptit in  cff ration  by  one  man,  in  less  than 
wix  mtimmtfr  timte,  and  fit>m  one  to  ten  streams  concentrated  on  any  given  point  in  their  establishment,  thereby 
aftwdiag  tbe  moat  complete  and  effident  protection  against  the  ravages  of  fire. 

The  botlcn  were  tested  to  500  Iba.  pressure,  and  are  therefore  absohitcly  safe  at  a  working  prt:^surt:  of  100 
lbs.  of  steam :  diey  are  of  improved  construction,  and  are  durable,  compact  and  very  reliable. 

This  cyslrm  of  fire  extinguishing  apparatus  is  designed  for  small  towns  and  villages,  also  for  large  manu- 
CKtuffing  or  kindred  establishments  that  are  usually  situated  outside  of  cities.  We  are  prepared  to  furnish  esti- 
mates ior  the  entire  cost  of  diis  apparatus,  including  pumps,  boilers,  building,  pipes,  hose,  etc.,  in  short,  evcry- 
tfainc  complete,  ready  for  instant  use. 

Independent  stationary  steam  fire  pumps  arc  not  only  recommended  by  every  insurance  company,  but 
are  by  many  companies  demanded  as  a  condition  before  granting  policies. 

'The  Knowles  Steam  Fire  Pump,  with  independent  boiler,  combines  every  requisite  for  a  first-cla<is  station- 
ary fire  apparatus,  capable  of  throwing  continuously  from  one  to  ten  fire  streams  over  any  warehouse, 
£act(iry  or  steeple;  vrith  suitable  underground  pipes,  hydrants,  etc.,  a  number  of  fire  streams,  in  different 
puns  <if  the  town  or  \-illage,  can  be  thrown  to  any  distance  neces.sary,  and  at  a  fraction  of  the  cost  required  to 
RLuntaun  steamers  and  their  appliances. 

The  economy  of  stationary  fire  engines  as  compared  with  hand  fire  engines  or  "steamers,"  is  worthy  of 
careful  consideration.  To  throw  the  same  number  of  streams  as  the  apparatus  shown  on  the  opposite  page, 
wrxikl  require y&»r  "first-class"  steamers.  For  each  of  these  would  be  needed  engine  hotisc  and  stable  (not 
les^  than  25x100  feet)  horses,  harness,  coal  wagon,  etc.  In  addition  to  this,  provision  must  be  made  with 
cisterns,  tanks,  or  other  means  for  Vfater  supply  in  every  part  of  the  town.  The  number  ai  men  reqtiired  for 
each  steamer  would  be  at  least  three  to  every  one  nccessaiy  for  the  stiitionary  apparatus,  while  the  expense  for 
cleaning  and  repairs  would  be  more  than  quadrupled.  Compare  the  first  cost  of  all  t}li^,  and  the  very  much 
incrcojicd  cost  <»  maintenance,  with  the  endre  cost  of  the  works  here  descnl>ed,  and  it  will  he  found  that  in  every 
wjy  the  advantages  are  altogether  in  favor  of  the  stationary  system  as  arranged  with  the  Knowles  Fire  Pumps. 

Where  ^-alitawe  property  is  to  be  protected,  it  is  no  unfrequent  occurrence  that  the  reduction  in  the  rates  of 
msurance  will  in  the  first  year  about  equal  the  cost  of  a  pump,  boiler  oud  :«  <'omplctc  outfit,  tu  .say  nothing  of 
the  extra  protection  to  property  mot  in.sured. 

Lstimatcs^  plans  and  specifications  furnished  (»n  application. 
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THE    KWDWLKS    FIT^K     PTTMPS,    WITH 

The  Automatic  Sprinkler  System, 

now  beinj^so  e»ten««vcly  introdttced,  affords  the  most  complete  protection  ti»  mills  :in<l  ni.muf.u.turin^  establish- 
ments that  ha«  ever  iK.-cn  known. 

This  «y»tem  is  the  locating  of  patent  sprinkler  beads  or  nozzles  in  different  p.irts  of  the  buildmi; :  the  caps 
■f  these  heads  are  so  sensitive  that  they  are  melted  off  at  a  lov*  temperature  of  heat.  This  liberates  the  water, 
which  is  held  in  the  pipes  under  pressure,  and  the  fire  is  scnm  (Mntrolled  if  not  entirely  quenchetl 

T>ie  pumps  used  m  connection  with  this  system  are  providetl  with  our  improved  pressure  regulators.  This 
rcRubMr  is  posidvely  automatic  in  its  acdon,  and  very  sensitive,  shutting  off  the  steam  and  stopping  the  pump 
»h«n  the  desired  pressure  has  been  reached,  and  again  st;irting  it  «m  the  slightot  reduction  of  the  pressure, 
iSrreby  maintaining  the  desired  pressure  upon  the  pipes  and  sprinkler  heads. 

In  relaliiMi  to  this  system  of  pmtection.  we  would  state  that  the  Knowles  Fire  Pumps,  l>oth  single  and  duplex 
faitems  have  been  accepted  by  the  Manufacturers'  Mutual  Fire  Insurance  Companies  for  use  automatically  or 
rise  in  connection  with  the  sprinklers. 
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Knowlcs  Patqnt 

MINING  PUMPS. 


Reguli^r  Piston  Pattern. 

'  pHE  reputation  of  the  Knowles  Mining  Pump,  both  at  home  and  abroad,  as   the  Stand  \rd   pump  for 
every  class   of  mining  work,  has  been   well   merited;    it   has   always   been    recognized   as   the   best 
c^nstrmcUd  as  wdl  as  the  best  designed  pump  in  the  market. 

The  duty  to  be  performed  by  pumps  in  most  mines  is  of  necessity  very  severe  and  exacting.  It  is 
therefore  an  important  requiaite  dtat  pumps  should  be  very  durable,  very  simple,  and  at  the  same  time 
tc^neimknl  in  the  use  of  steam.     All  these  qualities  are  possessed  in  a  marked  decree  by  the 

IMPROVED  KNOWLES  MINING  PUMPS. 

require  leas  attendon   and  less   repairs   than   any   other   make   of  pumping  engines.     I'hey  are   the 
■Bg  puoips  in  the  coal  districts  of  Pennsylvania,  where  the  worst  water  possible  is  piimpe<l,  »nd 
m  dw  sold  and  «lTer  mines  of  the  Western  Sutes  and  Mexico,  where  the  highot  lifts  nre  worked. 

motion  and  general  arrangement  of  the  steam  cylinders  of  these  pumps  have  been  brr)ught 
a  degree  of  perfecticm  diat  they  will  work  on  the  heaviest  duty  abs4)hitely 

TjnTHDUT   SHDCK   DR  JAR   DN  PUMPS    HR   PIPES. 

caywviug  on  the  opposite  page  represents  one  of  the  Knowles  Mining  Pumps  of  the  Rkcui.ar 
This  pump  is  adapted  for  ordinary  work,  where  the  water  is  usually  free  from  grit  and 
too  stroo^y  impregnated  with  sulphurous  or  other  acids.  I'hc  design  <>f  the  pump  .shown 
of  ■Cranglk,  compactness  and  durability.  In  these  pumps  the  water  cylinders  have  large  valve  areas 
The  water  valves  are  easy  of  access  and  can  be  readily  removed  ami  duplicated  —  like  all  the 
parts  of  these  pumps  —  with  little  trouble  and  expense  in  case  of  wear  or  accidental  breakage.  The 
pislDn>rodA,  valve  scats,  valve  bolts  and  other  parts  coming  in  contact  with  the  mine  water  are  made 
of  dw  best  gun-metal  composition.  The  water  pistons  are  alv)  made  of  Kim-metal  composition  and  are  packed 
with  fibrous  packing  set  out  by  adjustable  set  screws  and  nutx. 

For  fiiU  list  of  sizes  and  prices  of  these  pumps,  refer  to  page  27. 

EVERY    PUMP    FULLY   WARRANTED. 
X'istua  Mining  Pumps,  arranged  with  PaUnt  RemmuihU  Cy'iinJfrs,  s<-e  next  two  pages. 


Gun -Metal  Composition  Pumps. 

There  are  many  mines  where  the  water  is  so  impre.t;nated  with  sulphurous  or  other  acids  as  to  reqtnre 
pumps  to  be  made  with  the  water  cylinders  cast  entirely  of  gun-metal  composition.  We  have  special 
tor  this  porpoee,  and  only  diarge  the  additional  cost  for  the  compOMtion. 
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KHOWLES  PATENT  MIRING  PUMP. 

RHmoBsbiB  Cylinder  PatlBrn. 


J^NewLEs  Patent 

MINING   PUMPS-CONTINUED. 


Remoysble  Cylinder  Pattern. 

VI 7^ HERE  mine  waiter  is  very  gritty  and  it  is  found  that  the  use  of  a  /lungier  pump  (the  style  of  pump 
u^uaHy  used  for  bad  water)  is  prohibited  on  account  of  limited  room  or  other  adverse  circumstances, 
a  pistLm  pump  must  be  used.      In  order  to  secure  the  greatest  posable  durability  with  this  form  of  pump, 
vc  arrange  the  water  cylinder  with  our  patent 

UNIVERSAL  REMOYIBLE  CYLINDER 

ar  pump  barrel,  which  can  be  easily  taken  out  and  replaced  by  a  new  one  when  necessity  requires  it. 

This  patent  rentovable  cylinder  can  be  partially  turned  in  the  pump,  so  that  as  the  bottom  part  is  cut 

tr  worn    (this  is  the  point  of  usual  wear)  a  new  surface  can  be  brought  into  position,  and  thus  the  wear 

dncributed  over  every  portion  of  the  bore  of  the  cylinder.     Finally,  after  the  removable  cylinder  has  served 

Its  p'.iTxi^  fully,  a  new  one  can  be  readily  substituted  without  interrupting  the  pumping  over  ten  minutes' 

tunc 

Another  advantage  of  the  remtmahU  cylinder  feature  is,  that  if  it  becomes  necessary  to  place  the  pump 
bwer  in  the  mine  —  thus  increasing  the  head  to  be  pumped  against  —  the  original  "removable  cvlindkh" 
can  be  changed  for  one  of  smaller  bore,  and  so  enable  the  pump  to  be  continued  in  use. 

The  removable  cylinder  is  a  substantial  casting  of  gun-metal  composition,  the  design  of  wliich  is  shown 
ia  the  opposite  engraving.  The  valve-seats  of  the  pump  are  independent  plates  of  g\m-mctal  composition; 
also  dM  Tahre  bobs,  piston-rods,  stuffing-boxes  and  water  piston  arc  made  of  gim-mctal  composition  —  this 
lut  bcinc  packed  with  patent  fibrous  packing  set  out  by  adjustable  bolts  and  check  nuts.  The  valves  are 
of  best  vtdcaaised  rubber  or  other  material,  and  are  easily  reached  by  conveniently  armnj^ed  hand-hole 
pbaes.     Tbe  valve  areas  and  water  passages  are  large  and  free. 

As  the  afeeam  valves  of  the  Knowles  Mining  Pumps  are  perfectly  f-oiiik'^,  they  will  always  start  on 
admisBon  of  steam  —  in  fitct,  these 

PUMPS  WILL  WORK  UNDER  WATER, 

and  clear  themselves  and  the  mine  of  water,  whether  steam,  air  or  water  i>>  used  in  the  steam  cylinder. 
This  is  an  important  feature  in  case  a  mine  becomes  "drowned  out." 

Every  pump  before  it  is  shipped  from  our  factory  is  subjected  to  a  rigorous  lest  of  hours'  duration,  under 
ike  hea\ieAt  pressure,  conscquendy  we  are  enabled  to  give  a  full  guarantee  with  each  and  every  pump  sold. 

QT'^^ixes  and  prices  of  above  Rrmovable  Cylinder  Piston  Pumps  will  be  found  on  page  27 

DotrauK  Plunger  Mining  Pumps  described  on  next  two  pages. 

Vbbticai.  Sinking  Pumps,  see  pages  3ato33-B. 
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Double-Plunger  Pattern. 

T)  LUNGER  ptunps  have  always  been  held  in  high  esteem  by  users  of  mining  machinery,  for  they  are  the 

*■       most  satisfactory  pumps,  all  things  considered,  especially  where  the  water  is  bad  and  the  pressure  heavy. 

The  Knowles  Plunger  Mining  Pumps  combine  all  the  advantages  of  the  best  designs  of  this  class  of  pumps, 

while  they  possess  original  features  which  place  them  in  pcnnt  of  excellence  beyond  anything  of  the  kind  that  is 

built  in  this  or  any  other  country. 

FOR  HEAVY  DUTY,  especially  in  coal  mine  work  where  the  water  is  likely  to  be  strongly  impregnated 
with  acid,  we  construct  these  pumps  of  the  hardest  iron  it  is  possible  to  work,  making  the  metal  from  hiuf  to  thrte 
inches  tkick^  and  all  water  passages  equal  in  area  to  the  plungers.  This  form  of  pump,  supplied  with  water 
valves  of  spedal  form,  working  on  seats  made  entirely  of  gun-metal  composition,  is  almost  indestructible  in  bad 
water.     These /eaiurcs  ttdll  be  ttppreeutted  by  every  mining  engineer. 

In  each  of  the  engravings  opposite  it  is  shown  that  there  are  two  single-acting  plungers  attached  to  strong 
cross-heads  by  heavy  rods  of  wrought  iron;  these  connecting-rods  are  supprrted  by  and  slide  on  adjustable 
guides  or  bearings,  thus  keeping  the  plungers  in  line  and  preventing  uneven  wear.  I'hc  piston-rod  does  not 
enter  the  pump  cylinder,  and  is  therefore  not  exposed  to  the  action  of  the  mine  water.  The  plungers  have  out- 
side stuffiiig-boxes  which  can  be  readily  packed,  and,  being  in  sight,  any  leakage  of  water  through  the  glands 
can  be  quickly  detected.  The  plungers  not  passing  tlurough  any  sleeve  or  stuffing-box  in  center  of  cylinder, 
but  being  "outside  connected,"  it  is  not  possible  for  any  water  to  leak  by  or  to  pnss  from  one  end  of  the 
cylinder  to  the  other ;  the  displacement  of  water  at  each  stroke  is  exactly  equal.  The  first  engraving  opposite 
represents 

Knowles  Pitent  Solid  Cylinder  Pattern. 

This  special  form  of  mining  pump  is  original  with  us  and  has  many  advantages  not  found  in  other  forms  of 
plunger  pumps.  It  is  especially  adapted  for  the  heaviest  work,  and  will  pump  in  a  .single  lift  of  iocx>  feet  as  well 
as  one  of  300  feet  high. 

The  heavy  castings,  absence  of  joints  and  peculiar  arrangement  of  valves  and  plungers,  render  this  pump 
txceetUngly  durable.  Practically,  the  only  wearing  point  in  the  endre  water  end  is  the  packing  in  the  stuffing- 
boxes.     It  is  provided  with  two  hand-hole  plates,  so  that  the  cylinder  can  readily  he  cleaned. 

The  lower  engraving  opposite  represents 

Knowles  Pitent  "Pot-Vilve"  Pattern. 

Thw  form  of  mining  pump  differs  from  the  above  only  in  the  arrangement  of  water  valves,  which  (as  the 
engraving  shows)  are  enclosed  in  heavy  "pots."  These  valves  are  of  special  design  (patented)  and  possess  the 
double  advantage  of  quiet  action  and  great  durability.  The  valves  work  on  gun-metal  composition  seats:  the 
valves  and  seats  can  be  readily  taken  out  in  one  movement  after  the  covers  of  the  "  pots  "  are  removed.  The 
"Pot- Valve"  form  of  mining  pumps  is  one  that  has  long  been  popular  with  old  mining  engineers. 

We  have  complete  patterns  for  every  size  of  both  of  the  above  styles  of  Improved  Plunger  Mining  Pumos. 
See  list  of  sires  and  prices  on  next  two  pages.    Prices  on  Pot  Valve  Pumps  on  application. 

Compound  Condensing  Plunger  Mining  Pumps,  see  pages  28  and  29. 

Vertical  Plunger  Sinking  Pumps,  see  pages  33- A  «iud  33-13. 
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MINING   PUMPS-CONTINUED. 


CompoundCondensingDuplex  Plunger  Pqmps. 

120^1111  IndspendBnt  Air  Puinp  and  CandensBT. 

KITE  are  furnishing  many  of  the  deep  mines  of  this  country  and  Mexico  with  the  Knowles  Improved 
^^  Compound  Condensing  Plunger  Mining  Pumps,  complete  with  Independent  Air  Pumps  and  Coo- 
lensers.  This  improved  type  of  £rect-acting  pumping  machinery  is  becoming  very  popular  among  mining 
nagineers,  as  the  greatest  simplicity  and  efficiency  are  combined  with 

Highest  Economy  in  Use  of  Fuel. 

Like  the  best  types  of  modem  (compound)  steam  engines,  these  improved  pumping  engines  are  arranged 
with  high  and  low  pressure  steam  cylinders  —  the  steam,  after  being  used  in  the  former,  is  expanded  into  the 
latter,  and  udlized  a  second  time  before  it  goes  to  the  condenser.  The  Independent  Air  Pump  is  compact  and 
very  efficient,  giving  the  highest  vacuum  desired.  The  injection  water  for  the  condenser  is  drawn  from  the 
"sump  "  or  tank,  from  which  the  main  pump  takes  its  supply.  The  warm  water  discharged  by  the  air  pump  is 
carried  to  a  point  close  to  the  suction  pipe  of  the  main  pump. 

Rriefly  stated,  the  Knowles  Compound  Condensing  Plunger  Mine  Pumps  possess  the  following  advantages 
oyer  the  more  cumbersome  and  complicated  "  Cornish  "  or  Rotadve  pumping  engines,  viz.  : 

a. — The  first  cost  is  from  30  to  50  per  cent  less. 

b. — In  transportation  and  in  erection  the  expense  is  less  than  half 

<1 — Do  not  require  massive  and  expensive  foundations  or  large  building<>. 

d. — There  are  no  pump  rods,  guides,  rollers,  "bobs"  or  other  parts  to  produ«:e  excessive  friction,  get  out 

of  order  and  wear  out 
e. — Require  less  attendance,  as  there  are  so  few  working  parts ;  al>io  require  less  expense  for  oil,  waste 

and  similar  supplies.     Take  up  considerably  less  of  the  room  in  the  shaft 
f — As  they  are  double-acdng  in  operation,  the  column  of  water  is  kept  continually  in  modon,  thereby 

relieving  pipes  and  pumps  from  shock  ami  Jar,  and  avoiding  leaky  joints  in  column  pipe. 
g. — Smaller  coliunn  pipes  can  be  used,  as  the  water  is  not  intermittent  in  its  flow,  consequently  the  outlay 

for  column  pipe  is  very  much  less  —  an  important  item  of  saving, 
h. — Can  pump  the  water  in  lifts  of  greater  height,  as  it  is  only  necessary  to  proportion  the  power  of  the 

steam  cylinders  to  the  load  on  the  water  plungers.    (We  have  many  of  these  pumps  pumping  as  high 

as  1000  feet  verdcally  in  one  lift ) 

The  engraving  on  opposite  page  illustrates  one  of  these  Compound  Condensing  Mining  Pumps,  having  a 
aipacity  of  about  900  gallons  per  minute  and  of  sufficient  power  and  strength  to  elevate  the  water  in  one  lift 
1000  feet  in  height.  These  pumps  are  made  with  the  water  cylinders  and  valves  arranged  like  either  of  the 
designs  shown  on  page  24.     They  are  built  exceedingly  strong  and  compact,  and  are 

PTJLLT   GUARANTEED   TD    GIVE    SATISFACTION. 

Estimates  and  furdier  particulars  on  applicadon. 

These  Compound  Mining  Pumps  also  built  on    Singlk  System,  when  preferred. 

for  Special  Catalogue  giving  full  p.\rt!cular5  of  every  class  of  Knowles  Mining  Pumps. 
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MINING    PUMPS-CONTINUED. 

Compound  Condensing  Duplex  Plunger  Pump 

With    Independent    Air    Pump    and    Condenser, 

LOCATED  IN  PUMP  STATION.   COMPLETE  WITH  CONNECTIONS, 

WITH  SINKING   PUMP  BELOW. 

THE  cut  on  opposite  page  is  from  a  drawing  represmting  the  Coo  foot  pump  station  of  a  mine,  with  the 
Know  les  Compound  Condensing  Duplex  Pumping  Engine  in  place,  and  the  Sinking  Pump  in  position 
below  the  station.  This  pumping  engine  is  fully  described  on  the  preceeding  pajes,  i.e.  pages  28  and  29. 
The  Vertical  Sinking  Pump  is  shown  and  described  on  pages  32  to  33-B. 

In  deepening  the  shaft  the  Sinking  Pump  is  lowered  at  intervals  as  the  excavation  progresses.  The 
water  at  the  bottom  of  the  shaft  is  taken  by  the  sinking  pump  and  delivered  to  the  tank  or  sump  that  sup- 
ph'es  the  pumping  engine  in  the  station.  A  single  steam  pipe  down  the  shaft  supplies  both  the  pumping 
engine  and  sinking  pump.  The  exhaust  steam  from  the  pumping  engine,  as  before  explained,  is  condensed 
by  the  Independent  Air  Pump  and  Jet  Condenser.  The  exhaust  steam  from  the  sinking  pump,  however, 
Is  usually  carried  to  the  sump  or  into  a  special  connection  aranged  on  the  suction  nozzle  of  the  sinking 
pump.  This  connection  is  a  neat  and  inexpensive  condensing  arrangement  (not  shown  in  the  cut)  and 
does  away  with  the  exhaust  steam*pipe  in  the  shaft. 

With  a  pumping  plant  similar  to  that  described,  mines  can  be  sunk  to  any  depth  desired,  or  flooded 
mtnes  recovered  with  the  greatest  facility  and  security.  For  mines  of  extreme  depth  it  has  been  found  ad- 
visable to  put  pumping  stations,  similar  to  that  shown  on  page  30,  at  every  500  to  600  feet  distant  apart, 
although  this  distance  can  be  increased  to  800  or  z,ooo  feet,  when  desired.  By  this  system,  the  Compound 
Condensing  Pumping  Engine  !n  the  lower  station  delivers  to  the  next  above  (which  is  a  duplicate  of  same) 
and  so  on  to  the  surface.  Below  the  lowest  pump  station  is  placed  the  sinking  pump,  as  referred  to  above. 
Generally  t^.ese  sinking  pumps  are  duplicated,  for  convenience  and  security.  A  mine  thus  equipped  has  the 
most  reliable,  simple,  economical  and  complete  pumping  machinery  known  in  modern  mining  practice. 

The  cut  opposite  Is  taken  from  drawings  of  pumps  in  actual  work,  to  which  further  reference  will  b« 
gladly  given  when  desired. 

Estimates,  plans  and  full  particulars  on  application .    Send  for  special  Mining  Catalogue. 
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KNOWLES   PATENT 

VERTICAL  SINKING  PUMP. 

"Bucket  and  Plunqer"  Pattern. 

THIS  improved  type  of  sinking  pump  is  especiatly  adapted  for  sinking  new  shafts, 
recovering  "drowneil-oui "  mines,  and  for  general  eicavaling  work  involving  a 
variable  water  level.  It  U  cotnpaci,  easily  handled,  and,  while  designed  to  work  in  a 
vertical  position,  will  opeiat^'  satisfaclorily  al  any  desired  angle,  either  suspended  by  > 
r  hooked  to  llie  shaFt  limbsring.  It  is  positive  in  operation,  throws  a  steady, 
I  of  water,  and  owing  lo  Ihf  improved  form  of  valve  motion,  and  a 
special  cushioning  device  in  Ihe  steam  cylinder,  is  exceedingly  quiet  in  action. 

The  lower  plunger,  or  "buckcli"  works  in  a  «Wi'!'uW^  cylinder  of  hard  iron,  which 
may  tie  replaced  readily  and  at  slight  expense  when  worn  out. 

Swing  bolts  allow  of  easy  access  to  the  pump  barrel  and  valves,  the  latter  being  of 
best  vulcanized  rubber,  with  gun-metal  seats.  The  suction  opening  is  at  the  lower  end, 
convenient  for  attaching  hose  or  piping,  the  discharge  nozzle  being  above  and  to  one 
side  of  the  wjter  cylinder.  Each  pump  is  titled  with  a  ring  boll,  firmly  imbedded  in  the 
cylinder  head,  for  hanging  by  tackle,  and  with  adjustable  wroughl-iron  dogs  bolted 
to  cylinders.  For  hanging  from  shaft  timbers. 
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KNOWLES    PATENT 

VERTICAL  SINKING  PUMP. 

Outside  Packed  Plunqer  Pattern. 


IN  this  Ifpe  of  pamp  a  hard  iron  plunger  moves  in  two  working-barrels  having  stuffing 
boxes  and  glands  fitted  with  swing  bolts  for  convenience  in  packing.  The  valves 
are  of  medium  hajA  rubber,  with  brass  seats,  bolts  and  springs,  the  valve  chamber  being 
iDdependerit  and  eauly  removable  for  inspection  or  repairs.  The  suction  valve  chamber 
is  fitted  with  automatic  air  valves  for  relieving  (he  pump  of  air,  and  the  discharge  air 
cbamber  has  a  cock  for  the  same  purpose.  The  discharge  elbow  is  tilted  with  a 
standard  flange  and  has  a  cock  for  drawing  off  the  water  in  discharge  pipe  when  desired. 
The  bottom  flange  of  the  lower  working  barrel  has  swing  bolts  for  convenience  of 
removal  in  order  to  take  out  sand  or  gravel,  and  the  discharge  air  chamber  is  in  one 
piece,  securing  compactness  and  minimum  weight. 

The  steam  cylinder  has  a  recently  improved  valve  gear,  wilhoul  external  moving 
parts,  thus  reducitig  the  liability  to  injury  from  accident  or  tough  usage.  The  entire 
design  of  Ibis  pump  is  exceptionally  strong  and  compact;  workmanship  and  materials 
are  of  the  best,  and  fully  warranted  in  every  respect. 


-■= 

1= 

K 

?lg 

i 

■  . 

•i 

1, 

1 

111 

1% 

11 

i 

r 

Ml 

1 

1* 

it 

1^ 

^Vei«H.|     ^1 

3X 

77 

■5° 

5° 

»}i 

'H 

7A     1^5     "=7?* 

,,(o! 

obation 

,6s 

fis 

'>i 

3>i 

^>i 

74     "25     x:??* 

obber 

4^ 

.8^ 

>Ji 

Sjyx.s     xj.X 

ockey 

iH 

i: 

n 

55 

'iH 

u 

»}i 

86      I  287^1  X  ;7  5s 

MS"! 

ocuiid 

aH 

'3 

«S 

4 

M     x2Br.,x3[X 

iHooi 

oust 

s 

'J 

33     x;S?,x3.M 

1900; 

oker 

6 

<J 

'59 

150 

tyi 

5 

gH     xj:^ixj(.H 

245"! 

oily 

7 

^■33 

='A 

5 

108     x}iH<VjH 

aso"; 

olted 

7 

'■33 

5 

lt=W3'^H'>39M 

4150  ■ 

ostle 

S 

r6 

3-48 

260 

u 

6 

124      "44     X43 

ostrel 

9 

i6 

4  41 

330 

6 

izd     K46     X45 

otbar 

8.13 

500 

8 

i7fjyx4aJix3S>i 

ovak 

lh(' 

'- 

Ji. 

9.79 

600 

S 

r7f.!ix40>ix3SJi 

10800 

owty 

.    Thii  nuybe  douljltd  in  u 


Special  Wrought-Iron  Column  Pipe. 


Tilts  pipe  is  made  of  a  superiai  quality  of  lap*wel(led  vrioughl  iion,  wilh  patent 
cast-iion  lugged  flanges,  and  furnished  complete  with  bolts,  nuts  and  gaskets.  It 
comes  in  all  siies.  from  (i  inches  lo  I  5  inches,  oulsiile  diameter,  cut  10  specific 
length  not  exceeding  1  5  feet.  The  flanges  ate  shrunk  or  expanded  and  beaded  ;  they 
■re  also  faced  oflf  and  counter-bored,  « ith  male  ami  femLile  joinis,  Wilh  this  trrange- 
menl  it  is  impos<;ible  for  the  gaakels  lo  blowout.  This  pipe  is  tested  lo  Goo  poandi  per 
■quare  inch  ;  consequently  it  has  the  advantage  of  great  strength,  yet  it  is  much  lighter 
than  any  other  form  o£  pipe,  which  makes  a  great  saving  in  freight  and  handling 
Further  particulars  and  prices  furnished  on  application. 


Suction  Hose  and  Co: 


NNECTIONS. 


I 


KNOWLES  IMPROVED 

SUCTION   CONDENSER. 

For  Sinking  Pumps. 

rBE  accompanying  diagram  shows  ihe  general  arrangement  and  connections  of  oir 
Patent  Suction  Condenser,  which  may  be  boiled  directly  to  the  suction  end  of  any 
if  oDr  Mine  Sinking  Tumps. 

A  Ihiee  way  cock  is  used  with  Ihis  ap- 
paiatus,  allowing  the  steam  lo  exhaust  into 
the  atmosphere  when  the  pump  is  Rth  slarted, 
and  passing  it  lo  the  condenser  when  the  pump 
has  taken  its  water  and  is  making  full  stroke. 
The  construction  is  extremoly  compact  and  effi- 
cient, the  exhaust  lieing  received  in  an  annular 
space  surrounding  the  snction  column,  and  the 
water  of  condensation  withdrawn  by  an  ejector 
action  due  to  its  flow. 

Sizes  given  in  table  are  standard  for  our 
own   pumps,    others   built   lo  order   al    short 
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KNOWLES  IMPROVED  DUPLEX  CRANK  AND  FLV-WHEEL 
AIR  COMPRESSOR. 


KNOWLES   IMPROVED 

DUPLEX  AIR  COMPRESSORS. 

Horizontal  Crank  and  Fly-Wheel  Pattern. 

THE  cut  on  the  opposite  page  illustrates  one  of  the  Knowles  Duplex  Crank  and  Fly' 
Wheel  Air  Compressors.     For  large  plants  these  duplex  compressors  are  specially 

suited,  since  in  obtaining  a  given  quantity  of  air  two  air  cylinders  are  employed, 
also  two  steam  cylinders,  thus  making  a  machine  less  cumbersome  in  its  parts  than  a 
single  compressor  of  equivalent  capacity.  At  a  slight  extra  cost,  this  style  of  compressor 
can  be  piped  so  that  either  side  may  be  run  independently,  thus  guarding  against  a 
total  stoppige  of  the  plant  should  an  accident  occur  to  one  side  of  the  machine. 

This  type  of  compressor  is  also  made  cross-compound,  either  condensing  or  non- 
condensing,  the  high  pressure  steam  cylinder  operating  one  air  cylinder  and  the  low 
pressure  steam  cylinder  operating  the  opposite  air  cylinder.  The  steam  cylinders  being 
arranged  with  cut-off,  it  not  only  makes  a  simple  but  an  economical  form  of  compressor. 

l*he  duplex  as  well  as  the  single  compressors  are  fitted,  when  specially  ordered,  with 
adjustable  governors,  so  that  they  may  be  operated  at  the  proper  speed  with  the  varying 
stSAin  pressures  so  commonly  found  in  factories,  etc.  Prices  on  these  governors  will  be 
qaotcd  on  application.  l*he  machine  throughout  is  rigid.  The  fly-wheel  end  Corliss 
typin  of  frame,  strongly  bolted  to  the  steam  cylinders,  while  the  air  cylinders  are  tied 
to  tbe  steam  cylinders  by  cast  iron  distance  pieces.  The  air  cylinders  are  *'water- 
JBdECted,**  each  provided  with  a  sight  feed  lubricator,  the  valves  of  improved  pattern, 
ike  steam  cylinders  fitted  with  sight  feed  lubricators,  and  all  bearings  provided  with 
jSMit  feed  oil  cups.  The  workmanship  and  material  throughout  are  of  the  best,  and  the 
afficieiicy  and  satisfactory  operation  of  this  type  of  compressor  fully  guaranteed.  We 
also  maJce  cross-compound  compressors,  condensing  and  non-condensing.  Send  for 
special  catalogue  of  air  compressing  machinery. 

*  SIZES   AND   CAPACITIES -STYLE   D 
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AI-SO   PATTERNS   FOR    LARCBR  SUES  OK   OTHER   COMBINATIONS  OF  CYLINDERS, 

We  hare  built  several  compleie  sets  of  our  improved  Air  Compressing  Engines  for  the  largest  and  most  modern 
designed  pneumatic  despatch  system  in  the  world,  aggregating  1600  horse  power. 

Parties  ordering  Air  Compressors  will  please  state  fully  the  particulars  of  duty  to  be  performed.  If  for 
working  rock  drills,  state  size  and  make  of  drills.  II  for  running  coal  cutting  machines,  pumps,  or  other  like 
machinery,  state  size  of  cylinders,  speed,  and  required  air  pressure. 

Power  Air  Compressors  also  made —  Duplex  or  Single  pattern.     Send  for  particulars. 

SiN<;i.R  AiR  Compressors,  crank  and  fly-wheel  pattern,  see  pages  $0  and  51. 

Brewers*  Duplex  Air  Pumps,  see  pages  41  and  4). 
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MOVLES  PATEfJI    VEKTli.AL  Dfciii'   WELL  PUMP, 


^NewLES  Patent 

DEEP  WELL  PUMPS. 


Vertical  Double-Actlna  Piston  Fattern. 

V^OR  deep  weDs  and  other  contracted  places  requiring  the  steam  cylinders  and  pump  cylinders  to  be  placed 
^  at  considerable  dbtance  apart,  these  improved  pumps  are  espedaUy  adapted.  They  are  arranged  with 
louble-acting  pump  cylinders,  so  that  a  steady,  continuous  stream  of  water  is  delivered.  The  steam  cylinders 
bemg  properly  proportioned  to  the  water  cylinders,  they  will  elevate  water  to  any  height  or  distance  desired. 

These  pumps  have  all  the  improvements  found  in  our  regular  horixontal  pumps,  with  the  advantage  that 
they  take  but  Uttle  room ;  there  is  no  inconvenience  in  having  to  go  down  in  the  wells  to  start  or  look  after 
«tcani  cylinders,  and  there  is  no  condensed  steam  or  oil  to  drop  into  the  water. 

The  steam  cylinder  is  arranged  for  bolting  to  woodwork  at  the  mouth  of  the  well  or  shaft.  The  water 
cylinder  can  be  located  at  any  depth  desired,  the  tie-rods  and  pump-rod  being  made  of  proper  length  to  suit 
die  conditions  of  each  individual  case. 

The  lining,  piston  rod,  stuffing  box,  valve  seats,  valve  bolts,  etc.,  of  the  water  cylinder  are  made  of  the  best 
oompositioa.    The  water  piston  is  also  made  of  composition  and  arranged  with  adjustable  packing. 
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'  TUs  coloinB  ifives  the  capacities  at  the  moderate  speed  of  about  80  feet  piston  travel  per  minute.   When  necessary, 

this  rate  of  speed  can  be  increased. 

Connections  to  suit  any  depth  of  well  or  ihaA,  furnished  at  extra  cost. 

**  Artssiaic  "  Wbll  Pumps,  for  bored  or  driven  wells,  sec  next  two  pages. 
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J^NewLES  Patent 

"HRTESmN"  ¥ELL  PUMPS. 


VBTtlcal  Bucket-Flung er  Fattem, 


'PHIS  luiprofgd  Ibna  of  die  Knowles  Vertica]  Steam  Pump  is  especially  designed  for  MMi-flowing  "  Artesian " 
X  or  boied  weOa,  and  for  driven  pipe  wells  where  the  water  tails  to  rise  within  drafting  distance  (say  as 
feeO  of  die  mrface.  These  pumps  are  much  ampler,  less  expensive,  and  not  so  liable  to  get  out  of  order  as  the 
OMire  complicated  and  cumbersome  "  working-boim "  or  rotative  pumps.  l*hey  will  pump  from  the  deepest 
vdb  (aooo  feef  if  desired)  and  deliver  a  steady  stream  of  water  (or  oil)  to  any  point 

On  die  opposite  page  are  given  two  views.  >'/.,  the  steam  end,  as  it  appears  in  position  at  the  mouth  of 
«d^  and  die  "working  barrel,    or  pump  end,  kx:ated  at  the  bottom.    This  latter  is  a  casting  of  the  hardetC 
'tion  (not  soft  mass  tubmg),  and  is  carefully  bored  out  and  fitted  with  pump  bucket  and  toot  valve.    It  ia 
on  the  lower  end  of  the  well  piping  through  which  the  pump  rod  works.    The  pump  rod  connection 

the  pump  bucket  and  the  upper  plunger  is  made  of  wooa  or  extra  heavy  iron  pipe.     The  action  of  the 

is  ftiOy  controlled  by  a  perfected  arrangement  of  steam  valves,  making  the  up  and  down  strokes  equally 

m  and  regidar.    The  pump  bucket  discharges  water  on  the  up  stroke  and  the  upper  plunger  discharges  on 

die  down  stroke,  ooosequendy  the  flow  of  water  is  steady  and  contmuous.^    The  pump^  bucket  and  foot  valve  ara 
of  qiedal  construction,  and  can  be  readily  drawn  up  through  the  well  piping  for  examination  or  repairs. 
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ALSO  PATTSRNS  FOR  LARGER  SIZES  AND  OTHER  COMBINATIONS. 


The  Steam  end  is  arranged  to  slide  to  one  side  upon  the  bed  plate,  wluch  feature  is  very  convenient  when  It 
b  necessary  to  pull  out  the  pump  rods  or  take  up  the  well  piping. 

MEMDRANDUM. 

5  inch  Well  will  take  3  inch  Pipe  and  a  '4  inch  Bucket,  or  3)^  inch  Flush  joint  Pipe,  and  3%  inch  Bucket. 
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Regular  Piping  i%  more  durable  than  "  Flush  Joint  "  piping  ;  the  latter,  however,  being  of  less  diameter 
oqtside  admits  of  the  use  of  larger  pump  buckets  and  consequently  increased  pumping  capacity. 

"Flush  Joint"  pipe  is  regular  standard  wrought  iron  pipe,  without  the  usual  couplings,  it  has  one  end 
of  each  length  boredand  tapped— the  other  end  is  turned  off  and  threaded.  Where  it  is  possible  always  use 
regular  standard  pipe  in  preference  to  **  Flush  joint  "  pipe  or  well  casing, 

%*It  Is  well  to  bear  in  mindthatthepumpingcapacityof  a  non-flowing  ^Artesian  "  well  depends  upon  the 
tixe  m  its  bore.  The  diameter  of  the  well  limits  the  size  of  the  piping  (at  the  end  of  which  the  pump  barrel 
if  screwed)  and  the  diameter  of  this  piping  limits  the  size  of  the  pump  bucket.  Hence  only  a  certain  amoilil 
of  water  caa  be  got  out  of  a  well  of  designated  bore, 
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J^NewLEs  Patent 

"SRTESmN"  ¥ELL  PUMPS. 


VBTtlcal  Bucket-Flunger  PattBrn, 


n^HIS  hipiwmi  torm  of  the  Rnowles  Vertical  Steam  Pump  is  especially  designed  for  MMi-flowing  "Artesian" 

±     or  borad  «dla»  and  fcr  driven  pipe  wells  where  the  water  fails  to  rise  within  drafting  disonce  (say  2$ 

facO  of  die  wnrface.     These  pumps  are  much  simpler,  less  expensive,  and  not  so  liable  to  get  out  of  order  as  the 

Bort  tirrf'^*— **  and  combenome  "working-beam"  or  rotative  pumps.     l*hey  will  pump  from  the  deepest 

(»ooofeecifdeaf«d)  and  deliver  a  steady  stream  of  water  (or  oil)  to  any  point 

On  the  opposite  page  are  given  two  views.  /./.,  the  steam  end,  as  it  appears  in  position  at  the  mouth  of 
and  the  ''working  barrel^    or  pump  end,  located  at  the  bottom.    This  latter  is  a  casting  of  the  hardeat 

rl  soft  brass  tubmg),  and  is  carefully  bored  out  and  fitted  with  pump  bucket  and  M»ot  valve.    It  ia 
knrcr  end  of  the  well  piping  through  which  the  pump  rod  works.    The  pump  rod  connection 
die  pomp  bocket  and  the  upper  plunger  is  made  of  wooa  or  extra  heavy  iron  pipe.    The  action  of  the 
is  filly  coatroOed  by  a  periected  arrangement  of  steam  valves,  making  the  up  and  down  strokes  equally 

m  and  regular.    The  pump  bucket  discharges  water  on  the  up  stroke  and  the  upper  plunger  discharges  on 

dike  down  stroke,  consequently  the  flow  of  water  u  steady  and  contmuous.^    The  pump^  bucket  and  foot  valve  are 
of  qiecial  constroctioo,  and  can  be  readily  drawn  up  through  the  well  piping  for  examination  or  repairs. 

SIZES  AND    PRICES  I 
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Price. 


Capacity  «t  xcx>  Feet 
Piston  Travel. 


30  to    4a  galls,  per  min. 

30  to    72    " 

43  to  iia 

4a  to  a88 

4a  to  aSS 

56  to  a88 

56  to  288 
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ALSO  PATTERNS  FOR  LARGER  SIZES  AND  OTHER  COMBINATIONS. 


The  aieam  end  is  arranged  to  slide  to  one  side  upon  the  bed  plate,  which  feature  is  very  convenient  when  It 
b  nerrMSfy  to  pull  out  the  pump  rods  or  take  up  the  well  piping. 

MEMDRilNriUM. 

5  iach  Well  will  take  3  inch  Pipe  and  a)^  incli  Bucket,  or  3)^  inch  Flush  joint  Pipe,  and  3%   inch  Riicket. 
ijj««      ••         •*        334"      "      **    3^    '*         **  4       "       "       •*       •*       "    3^    ••        •' 

%      **          ••  ««  4  **  **  "  llK  "  "  4^6  "  "  "  "  "  A^  "  " 
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•  ••  •«  »•  _        f*         fi         •*       /jix       **  n  __         I*  n  ti  ><  ((       ^_  <(  4f 

IQ         ••  ••  *«  g  •«  ««  t4         .4/  «*  II  __  tt  ti  •(  44  II         __  tt  tt 

If       ••  «•  ••  Q        II         t«         «i       giy        l«  rt  If  •4  I.  «<  It  «»      ^.\/        *•  II 

Kcfolar  Piping  is  more  durable  than   "  Flush  Joint  "  piping  ;  the  latter,  however,  being  of  less  diameter 
wie  adauts  of  the  use  of  larger  pump  buckets  and  consequently  increased  pumping  capacity. 
"Flash  Joint"  pipe  is  regular  standard  wrought  iron  pipe,  without  the  usual  couphngs,  it  has  one  end 

if  each  length  boredand  Capped~>the  other  end  is  turned  off  and  threaded.    Where  it  is  possible  always  use 

vi|abr  standard  pipe  in  preference  to  ^  Flush  joint  "  pipe  or  well  casing, 

•  a|t  is  wdl  to  bear  In  mind  that  thepumping  capacity  of  a  non-flowing  **Artesian  "  well  depends  upon  the 
ttiei  itt  bore.    The  diameter  of  the  well  limits  the  size  of  the  piping  (at  the  end  of  which  the  pump  barrel 
hsovvad)  and  the  diameter  of  this  piping  limits  the  size  of  the  pump  bucket.    Hencc  OQ\y  a  ctnaina^mWlIK 
tf  vitor  ca»  be  got  oat  of  a  well  of  desigaalcd  bore, 
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J^NewLES  Patent 

BREWERY  PUMPS-<;oNTiNUED, 


Duplex  Crhnk  rnd  Fly-¥heel  Sir  Pumps. 

For  "  Racking  Off''  Beer  aid  for  Other  Purpose  Requiring  Moderate  Pressure  of  Air. 

THIS  improved  form  of  Brewers'  Air  Pump  represents  our  latest  designed  and  best  constructed  machine  for 
the  special  purpose  intended.  These  pumps  are  having  a  large  sale,  especially  among  brewers  who  are 
discriminating  and  who  desire  to  have  the  best  made  as  well  as  the  best  working  machinery.  The  pump  illus- 
trated on  the  opposite  page  fills  the  want  for  an  efficient  and  economical  air  pump  for  "racking  off"  and  moving 
beer  from  place  to  place. 

It  is  built  on  the  crank  and  fly-wheel  duplex  design,  with  automatic  regulating  device.  The  cranks  are  set 
ttt  rii^-angles,  so  that  there  is  absolutely  no  *'dead  center."  The  operation  is  therefore  perfecdy  positwe^ 
enabling  the  pump  to  stop  and  start  at  any  point  of  stroke,  and  to  work  at  any  s[>eed  desired. 

The  speed  of  the  pump  is  regulated  automatically  by  the  pressure  of  air  in  the  receiver:  decreasing  the 
modon  as  the  pressure  increases;  stopping  or  slowing  down  the  pump  when  the  required  amount  of  pressure  is 
■Itained;  re-starting  it  and  accelerating  the  motion  in  proportion  to  the  withdrawal  of  the  air  from  the  receiver. 

The  governor  valve  on  the  steam  pipe  is  connected  with  and  moved  by  the  regulator^  which  latter  is  operated 
\gj  die  air  pressure.  "  Racking  off"  can  be  carried  on  at  several  points  at  the  same  time  without  varying  the 
air  pressure  perceptibly.  The  pump  does  not  require  any  attention  from  the  engineer,  as  it  regulates  its  own 
speed,  starting  and  stopping  automatically  as  the  air  is  used  or  shut  off. 

SIZES,  CAPACITIES  AND   PRICES  : 
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Cubic  Feet 
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I>elivery 

' 

Air 

Pipe. 

Pipe. 

Pipe. 

Pipe. 

Price. 

per  Revolution. 

Inches. 
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LARGER   SIZES 

and  othk 

R   CC)MB1NA1 

nONS  OF  c\ 

ru.snERs. 

The  small  amount  of  water  used  in  the  air  cylinders  to  cool  the  air,  seat  the  valves,  and  fill  the  cylinder 
heads,  will  accumulate  in  the  bottom  of  the  air  receiver.  The  glass  water-gauge  is  intended  to  show  the  height 
of  this  water  and  designate  when  it  is  necessary  to  draw  it  otf  through  the  drain  cock,  shown. 

Every  pump  is  carefully  tested  under  pressure  at  the  factory  before  shipment,  and  is  therefore 

FULLY    WARRANTED. 
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J<;n0wles  Patent 
BREWERY  PUMPS-CONTINUED. 


'UPLEX  Crsnk  bnd  Fly-¥heel  Sir  Pumps. 

Tom   '  Rackino  Off"  Beer  a  io  for  Other  PuRpost-  Requiring  Moderate  Pressure  of  Air. 

'HIS  improved  fonxi  of  Brewers'  Air  Pump  represents  our  latest  dengned  and  best  constructed  machine  for 
the  special  purpose  intended.  These  pumps  are  having  a  large  sale,  espedally  among  brewers  who  are 
Timtnating  and  who  desire  to  have  the  brst  ntaeU  as  well  as  the  best  working  machinery.  The  pump  illus- 
ed  oa  the  opposite  page  fills  the  want  for  an  efficient  and  economical  air  pump  for  "racking  off"  and  moving 
r  from  pfaoe  to  pbce. 
Il  is  boik  on  the  crank  and  fly-wheel  duplex  design,  with  automatic  regulating  device.  The  cranks  are  set 
igkc-aaglest  to  that  there  is  absolutely  no  ^^eUad  center."  The  operation  is  therefore  perfectly  positive^ 
bfing^  dw  pump  to  stop  and  start  at  any  point  of  stroke,  and  to  work  at  any  speed  desired. 

qyeed  of  d>e  pump  is  regulated  automatically  by  the  pressure  of  air  in  the  receiver:  decreasing  the 
aa  die  pressure  increases:  stopping  or  slowing  down  the  pump  when  the  required  amount  of  pressure  is 
iaad;  re-atartiag  it  and  accelerating  the  motion  in  proportion  to  the  withdrawal  of  the  air  from  the  receiver. 
The  (waiMM  valve  on  the  steam  pipe  is  connected  with  and  moved  by  the  regulator ^  which  latter  is  operated 
iw  air  pRMore.  **  Racking  oflf"  can  be  carried  on  at  several  points  at  the  same  time  without  varying  the 
prasaure  perceptibly.  The  pump  does  not  require  any  attention  from  the  engineer,  as  it  regubtes  its  own 
ad»  sttrtiag  and  stopping  automatically  as  the  air  is  used  or  shut  off. 

SIZES,  CAPACITIES  ATTO   PRICES  : 
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ALSf)   PATTERNS   KOI 

t    I^KGRR    SIZRS 

AND   OTHE 

R    COMBINATIONS    OK    O 

'l.INDKRS. 

The  imall  amount  of  water  used  in  the  air  cylinders  to  cool  the  air,  seal  the  valves,  and  fill  the  cylinder 
keiis,  »ul  accumulate  in  the  bottom  of  the  air  receiver.  The  glass  water-gauge  is  intended  to  show  the  height 
»♦  ilui  water  and  designate  when  it  is  necessary  lo  draw  it  oiT  through  the  drain  cock,  shown. 

E.crv  pump  is  carefully  tested  under  pressure  at  the  factory  before  shipment,  and  is  therefore 

FULLY    WARRANTED. 
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J^NewLEs  Patent 
OIL-LINE  PUMPS. 


(FDR    "LDCAL"    LINES.) 
Piston  Pattern,  ^xriih.  Patent  Remavafala   Cyllndars. 

"^■"HE  rough  usage  that  steam  pumps  of  necessity  must  receive  on  the  "local"  oil  lines,  requires  them  to  be  of 
-^  die  strongest  and  most  durable  construction  and  at  the  same  time  easily  handled  and  transported.  We 
h«vr  q>ecial  patterns  for  these  pumps  combining  all  the,  latest  improvements — including  our  patent  universal 
wetmwahU  cylinder.  AU  the  working  parts  are  of  the  most  durable  character  and  made  of  materials  especially 
•dected.  The  pump  valves  are  of  improved  form ;  each  valve  is  held  in  position  by  an  independent  screw  cap 
and  with  its  seat  can  be  quickly  taken  out  and  examined ;  a  duplicate  valve  or  seat  can  therefore  be  substituted 
with  fitde  trouble  or  loss  of  time,  when  necessary. 

The  pomp  cylinder  and  its  valve  chests  are  cast  in  one  piece  and  consequently  have  no  joints  to  leak  or 
to  f^  loose;  this  solid  design  also  gives  great  strength  without  excessive  weight 

All  parts  are  intbkchanckable,  so  that  in  case  of  accidental  breakage  or  unusual  wear,  they  can  be  readily 
;  hy  A^licate  pieces. 


SIZES,  CAPACITIES  AND    PRICES: 
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ALSO   PATTERNS  FOR  LARGER   SIZES  OR  OTHER  COMBINATIONS   OF  CYLINDERS. 


The  prices  given  above  are  for  the  Improved  Oil- Line  Pumps  arranged  (without  extra  charge)  with  Knowlcs 

Patent  Removable  Cylinders, 

die  utility  of  which  will  be  readily  appreciated,  especially  where  much  sand  or  grit  prevails.  It  is  a  subsuntial 
casting  of  gun  metal  composition  or  phosphor  bronze,  arranged  so  that  it  can  be  ea.sily  turned  and  secured  in  a 
position  when  the  lower  side  becomes  cut  or  worn. 
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K;n0wles  Patent 
BLOWING  ENGINES. 

niiect-Actlng. 

E  UU|UUiLd  Uowinj[  BipiH  are  Wgfelj  lued  far  mgibliiiji  Dili,  ikddl  Ukd  cbc 
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Bake  cube  mdily  ind  Andy  xQuited,  »  ihu  ihs  piMsai  caa  be  nude  to  tnvel  i 
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SIZES,  CAPACITIES  Alfl]  PRICES  i 
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OIL  REFINERY  PUMPS. 

For  Cruda  and  REflnEQ  Cil,  Naphlha,  Tar,  B 


p(£3Sof  "Rnun  Tuo  OB  Phssuib  Pumps." 


>^f^ 


KNOWLES  PATENT  BLOWING  ENGINE 


THE   KNOWLES 
SINGLE   CYLINDER   CRANK   AND   FLY-WHEEL 

AIR  COMPRESSOR. 

For  Etovating  Acids  by  Air  Pr^wurw,  for  Operating  Pnaumatlo  Machlnary,  ato. 

THESE  ^  Straight-Line  "  Air  Compressors  are  made,  in  the  smaller  sizes,  with  the  air  val  /es  located  in  the 
air  cylinder  heads.    The  larger  sizes  may  be  provided  with  radial  valves  located  around  the  air  cylinder 
barrel,  as  shown  in  the  cut  on  the  opposite  page.    It  will  be  seen  at  a  glance  that  this  type  of  compressor 
is  very  compact  and  thoroughly  sdf^ontained,  and,  when  properly  set,  its  perfect  alignment  in  continuous 
service  can  be  rdied  upon. 

Steam  and  air  cylinders  are  both  provided  with  sight  feed  lubricators,  and  all  the  bearings  are  fitted  with 
sight  feed  oil  cups.  The  «ir  cylinc'er  is  **  water  lacketed,"  and  so  arranged  that  the  cooling  water  enters  at  the 
compression  ends  of  the  cylindct,  and  after  the  heat  due  to  compression  is  absorbed,  the  water  is  discharged  at 
the  centre. 

In  large  plants  where  the  saving  in  steam  consumption  Is  sufficient  to  warrant  the  extra  cost,  these  com- 
pressors are  fitted  with  Corliss  valv«  getr  and  may  be  run  condensing  or  non-condensing. 

Where  the  air  or  gas  is  required  to  be  compressed  to  pressures  Kreater  than  about  one  hundred  pounds  per 
square  inch,  we  recommend  the  use  of  a  compresso'  with  compound  air  end y  having  two  or  more  air  cylinders 
of  diffierent  sizes.  The  initial  compression  takes  place  in  the  larger  cylinder.  After  this  first  compression,  the 
air  or  gas  passes  on  to  the  next  cylinder,  where  the  pressure  is  still  further  increased,  and,  if  there  is  a  third 
air  cylinder,  the  process  is  again  continued  until  the  required  pressure  is  reached. 

SIZES    AND   CAPACITIES.— VALVRS    IN    HEADS.— STYLES    A    AND    B. 
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VVIIH    RADIAL    VALVES.— ;>TYLK    C. 
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*  Table  gives  weight  when  fitted  with  Meyer  cut-off. 

AI-SO   PATTERNS    FOR    LARGER    SIZES  OR   OTHER   COMBINATIONS  OF  CYLINDERS. 

The  Meyer  cut-off  attachment,  shown  in  the  cut  on  the  opposite  page,  is  only  furnished  when  specially 
ordered,  and  is  charged  extra.    Cut  shows  radial  valves.    Send  for  special  catalogue  of^alr  compressing  machinery. 
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THE   KNOWLES 
SINGLE   CYLINDER   CRANK   AND    FLY-WHEEL 

AIR  COMPRESSOR. 

For  Elevating  Acids  by  Air  Prvssurw,  for  Oporating  Pnoumatic  Machinary,  ate. 

THESE  '■'■  Stiaifht-Lioe  "  Air  Compressors  are  laade^  in  the  saaBcr  sizes,  wnk  the  mu  raf  >ts  imcMUd  hi  tke 
air  rjrlinder  beads.     The  larger  sizes  May  be  provided  witb  radial  ralres  located  aro«»d  t^  Ar  rrtiadcT 
barrel,  as  shown  in  the  cut  on  the  opposite  page.     It  will  be  sees  at  a  glaoce  that  tkis  tvpe  of  roas^cmor 
is  very  compact  and  thoroughly  sclf<ontaiiied,  aad,  when  propcdy  ict,  its  perfect  alig«»eac  ia  coatiaaoas 
ier>ice  can  be  relied  upon. 

Mearo  and  air  cylinders  are  both  provided  with  sight  feed  lubricators,  and  a3i  the  bcariags  are  itxe:d  with 
ii{ht  teed  oil  cups.  The  ^r  cylinc'er  is  **  water  jacketed,"  and  so  arraage^  that  the  ceoliag  water  caters  as  the 
rr>nipre«sion  ends  of  the  cylinde.,  and  after  the  heat  due  to  compression  is  absorbed,  the  water  b  discharged  ati 
the  centre. 

In  large  plants  where  the  saving  in  steam  coosamptioa  is  saflicieat  to  warraat  the  extra  coca,  these  com- 
pressors are  fitted  with  Corliu  valre  ge^r  and  may  be  run  condensing  or  Boa-<os4esttiag. 

Where  the  air  or  gas  is  required  to  be  compressed  to  pressures  creater  thaa  about  one  haadred  pounds  per 
i^jarc  in<h,  we  recommend  the  use  of  a  compresso*  with  ccm/iMtMj  axr  emd,  hMrimfi  two  or  more  air  cyhndm 
o*  di^rreni  si^es.  The  initial  compression  takes  place  in  the  larger  cylinder.  After  tris  £rst  compressaoa,  the 
sir  or  Kas  passes  on  to  the  next  cylinder,  where  the  prenore  is  still  further  iacreascd,  and,  if  there  is  a  thirc 
sir  cylinJcr,  the  process  is  again  continued  until  the  required  pressure  b  reached. 

SIZES    AND    CAPACITIES.— VALVES    IN    HE  ADS.— STYLES    A    AKD    B 
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T«Ne  |i»es  weight  when  fitted  with  Meyer  cut-oif. 

ALAO    HATTERMS    FOR    LARGER    SIZES   OR    OTHER    COMBINATIONS   OF   CVLINDRRS. 

,  '**  Mtyer  cut-o^T  attachment,  shown  in  the  cut  on  the  opposite  page,  is  only   furnished  when  specially 
"«'«l,  and  is  charged  extra.    Cut  shows  radial  valves.    Send  for  special  catalogue  of  air  cotaf  f  CHiixf  mitblntt^. 
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Knowles  Patent  Spirojector  Condenser. 

THE  accompanying  engraving  illustrates  our  pat- 
ent **  Spirojector  '*  Condenser,  an  improved  form 
of  the  syphon  system  of  jet  condenser,  and  the 
best  yet  introduced.     Particular  attention  is  called  to 
the  arrangement  of  the  cone  in  the  upper  part  of  the 
condenser,  whereby  the  injection  water  is  made  to  take   a 
spiral  or  rotary  direction  in  its  downward  flow.     This  action 
tends  to  produce  a  more  perfect  effect  in  drawing  down  the 
air  and  vapors  through  the  narrow  or  middle  part  of  the  con- 
^  denser.      That  is  to  say^  the  ivhirling  action  given  to  the  injec- 
tion water  as  it  passes  through  the  condenser  to  the  discharge- 
pipe  produces  the  best  results  and  with  the  use  of  less  water 
for  condensing  the  steam. 

The  exhaust  steam  entering  at  the  top  of  the  condenser 
passes  through  the  center  of  the  cone  and  meets  the  rapidly 
descending  spiral  current  of  water  and  is  immediately  con- 
densed. The  "barometrical  column"  or  discharge-pipe 
should  be  sufficiently  long  between  the  condenser  and  hot 
well  (say  a  height  of  at  least  thirty  feet)  to  support  the  col- 
umn of  water  by  the  pressure  of  the  atmosphere,  and  yet 
have  the  condenser  itself  kept  clear  for  the  rapidly  descend- 
ing water  to  carry  the  air  down  into  the  iiot  well  after  it  is 
drawn  through  the  condenser. 

As  shown,  the  injection  water  enters  at  the  upper  left- 
hand  side  of  the  condenser,  circulating  around  the  cone  be- 
foie  taking  the  spiral  action  above  described.  The  injection 
water  can  be  syphoned  from  a  tank,  flume,  or  penstock 
after  the  vacuum  is  formed  in  the  condenser,  if  the  su])ply  of 
water  is  not  less  than  ten  feet  above  the  overflow  pipe  of  the  hot  well.  If  the  supply 
of  water  is  less  than  ten  feet,  then  it  is  necessary  to  use  a  pump. 

The  engraving  on  opposite  page  represents  our  improved  "  Spirojector  "  Condenser 
as  attached  to  a  steam  engine  and  drawing  the  condensing  water  by  *' syphon"  action 
from  a  tank,  flume,  or  other  water  supply.  This  plan  of  supplying  the  condenser  is 
available  where  the  head  of  water  is  not  less  than  ten  feet  above  the  overflow-pipe  of 
the  hot  well.  A  supply-pipe  of  ample  size  should  be  used  to  convey  the  injection  water 
from  flume,  penstock,  or  tank  up  to  the  condenser.  On  this  pipe,  at  the  most  conve- 
nient point,  must  be  provided  a  suitable  injection  valve  (as  shown  at  "A")  for  regula- 
ting the  quantity  of  water.  A  proper  screen  or  strainer,  with  a  large  number  of  small 
holes,  should  be  placed  over  the  end  of  this  pipe  in  the  flume  or  tank,  or,  if  preferred, 
one  of  our  Special  Box  Strainers  of  ample  size  (as  shown  at  "  B  ")  should  be  used  on 
the  pipe.olhe  advantage  of  this  form  of  strainer  is  the  convenience  with  which  it  can 
be  opened  and  cleaned.  The  cross  pipe  and  valve  shown  at  **  C  "  is  for  the  purpose  of 
starting  the  vacuum  in  the  discharge  pipe  of  condenser :  when  sufticient  vacuum  is 
formed  to  cause  the  water  to  flow  up  the  supply  pipe  and  through  the  condenser,  then 
this  starting  valve  ("C")  should  be  closed,  as  the  amount  of  injection  water  is  regu- 
lated by  the  injection-valve  "A."  Once  the  condenser  is  properly  started  there  is  no 
trouble  about  holding  continuously  a  steady  and  high  vacuum ;  even  if  the  head  of  water 
should  fall  to  a  point  as  low  as  ten  feet  above  overflow  of  hot  well  (after  the  vacuum  is  once 
formed)  the  condenser  will  continue  to  syphon  its  water  in  sufficient  quantity.  Prices 
and  farther  particulars  on  application.  Send  for  special  catalogue  of  condensing 
apparatus.  . 


KNOWLES  PATENT  AIR  PUMP  AND  JET  CONDENSER. 

KKlRiLAR  HORtZONTAL  PATTERN 


knowles  patent 
Air  Pump  and  Jet  Condenser. 

Regular    Horizontal    Pattern. 

THE  Knowles  Independent  Condensing  Apparatus  will  save  from  twenty  to  thirty  per 
cent,  in  steam  when  applied  to  non-condensing  steam  engines,  or  will  give  an 
increase  of  power  of  corresponding  amount.     It  requires  no  expensive  foundation, 
and  can  readily  be  attached,  and  placed  in  any  position  most  convenient  —  under  the 
engine  room  floor  if  desired. 

Each  pump  is  provided  with  composition-lined  air  cylinder,  composition  piston  rod, 
specially  vulcanized  rubber  valves,  composition  valve-seats  and  valve-bolts ;  valve-springs 
of  phosphor-bronze.  The  piston  of  the  air  cylinder  is  made  of  composition,  with  adjust- 
able fibrous  packing. 

TABLK  OF  SIZES,  KTC. 
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Telegraphlo 
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Habeas 

Hit  beck 

Habendum 

Habile 

Hability 

Habitat 

Habitual 

Habitude 

Habnab 

Hackery 

Hackle 

Hackney 

Hackster 

Hadbote 

Hadder 

Hading^ 


ALSO  PATTERNS   FOR   SMALLER   AND   LARGER   SIZKS,   OR   OTHKR   COMniNATIONS. 

•The  above  capacities  are  figured  on  a  basis  of  condensing  water  not  exceeding  a  temperature  ot  7c 
deg.  F.;  in  case  of  colder  or  warmer  water,  smaller  or  larger  sizes  should  be  selected. 

With  each  air  pump  and  jet  condenser  we  furnish  a  lubricator,  drip-cocks,  and  full 
set  of  spanners  and  socket  wrenches. 

The  engraving  shows  a  gate  valve  on  the  injection  pipe.  This  valve  is  no* 
furnished  with  the  condenser  (unless  specially  ordered),  but  should  always  be  placed  on 
the  injection  pipe  at  the  most  convenient  point  near  the  condenser. 

Send  for  the  Knowles  Special  Catalogue  of  Air  Pumps  and  Condensers 

Send  for  Special  Circular  on  Automatic  Exhaust  Relief  Valves. 
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KBOWIES  IMPROVED  POUEB  SIR  PUMP  USD  JET  COHDEIISSR. 


KNOWLES  PATENT 
COMBINED  AIR  AND  CIRCULATING  PUMPS. 

THIS  special  combination  of  Air  Pump  with  Circulating  Pump  is  one  of  the  most 
compact  and  economical  arrangements  for  surface  condensers  of  stationary 
engines  or  marine  engines.  The  principal  builders  of  surface  condensers  in  this 
country  use  these  pumps  exclusively,  and  they  are  to  be  found  in  many  of  the 
largejt  electric  light  and  power  plants,  where  the  surface  system  of  condensers  is 
employed. 

The  engraving  on  opposite  page  shows  the  water  cylinder  provided  with  a 
by-pass  valve  for  regulating  the  amount  of  circulating  water  where  iis  temperature 
varies  with  the  season  of  the  year,  as  is  usually  the  case.  This  valve  is  attached 
to  pump>s  of  the  size  illustrated  and  larger  sizes.  The  air  cylinders  of  ALL  sizes  are 
provided  with  a  priming-valve  at  each  end  (as  shown)  for  sealing  the  suction  valves 
and  priming  the  pump. 

These  pumps  are  composition  fitted  throughout,  in  the  same  manner  as  de- 
scribed in  die  four  preceding  pages. 
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1% 

4 

3K 

5 

4 

Harmost 

8 

9 

9 

lO 

I 

1% 

4 

Z/2 

5 

4 

Harness      ' 

8 

lO 

lO 

12 

I 

1% 

5 

4 

6 

5 

Harpax 

lo 

12 

12 

12 

i^i 

1/2 

5 

4 

8 

6 

Harper 

12 

14 

14 

12 

2 

2A 

6 

5 

lO 

8 

Harping 

12 

14 

U 

I6 

3 

2/2 

6 

5 

lO 

8 

Harrow 

14 

i6 

i6 

l6 

2)i 

3 

8 

6 

lO 

JO 

Harshly 

i6 

i6 

i8 

i8 

i'A 

3 

8 

6 

12 

lO 

Harslet 

i6 

i8 

i8 

i8 

^A 

3 

lO 

8 

12 

lO 

Harvest 

ALS 

lO  PATI 

URNS  V 

OR   LARCKK  SI 

?ES,   AN 

!n    OTH 

KR   COMBINATIONS. 

BOILER-FEED  AND  BILGE  PUMPS  ATTACHED  WHEN  REQUIRED. 

Wc  also  arrange  our  Combined  Air  and  Circulating  Pumps,  when  desired, 
with  compound  steam  cylinders  for  the  medium  and  larger  sizes. 

Vertical  Combined  Air  and  Circulating  Pumps  to  order  ;  send  for  particulars. 

SURFACE  CONDENSERS. 

When  desired,  we  furnish,  in  connection  with  our  Combined  Air  and  Circu- 
lating Pumps,  Surface  Condensers  of  the  well-known  Wheeler- Admiralty 
and  WhbeleR-Standard  make,  arranged  with  either  cylindrical  or  rectangular 
•hells. 
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KNOWLES  PATENT 
VERTICAL   SINGLE-ACTING   AIR   PUMP. 


FOR  SURFACE  CONDBNSBRS,  ETC. 


r[IS  novel  and  very  efficient  design  of  Vertical  Air  Pump,  combining  a  double- 
acting  steam  cylinder  with  two  single-acting  air  cylinders,  as  illustrated  on  the 
opposite  page,  is  of  special  importance  where  floor  space  is  limited  and  high 
vacuum  desired  for  the  least  expenditure  of  power.  It  has  many  other  advantages 
that  recommend  it  for  marine  service,  such  as  simplicity,  compactness,  quiet  run- 
ning and  wide  range  of  speed  and  capacity. 

The  air  cylinders  are  of  the  well-known  vertical  single-acting  type,  with  foot, 
head  and  bucket  valves,  all  accessible  through  conveniently  located  hand-holes. 
By  means  of  the  working  beams,  links  and  rods,  connecting  the  air  buckets  and 
steam  piston,  a  proper  balance  is  established,  consequently  there  is  a  uniform  and 
smooth  action  throughout.  There  being  two  buckets,  the  discharge  of  water  and 
air  is  continuous. 

TABLE  OF  SIZES,  ETC. 


AIR  PUMP 

•Capitclty, 

i.e.. 

Telegnipbie 
Code 

1 

Strtn 

A.r 

1 

Exhaart 

.StKlion 

Dtflcharg* 

Welgbt  or 
Steam  aaed 
per  Honr  In 

Price 

CjUndtt 

CjUDder 
lO 

Pipe 

Pipe 

Pipe 

Pipe 

Malu  EngiDe 

Word 

lochcn 

locbe* 

iDchea 

loebM 
I 

iDcbes 

5 

locbcf 

Pounds 
7800 

1 

6 

8 

H 

5 

Halogen 

7 

12 

lO 

I 

i^ 

6 

6 

I4IOO 

Halosel 

9 

15 

lO     1     iH 

i>i 

7 

7 

22000 

Halse 

;     9 

i6^ 

lO             1% 

i>i 

7 

7 

26700 

Halter 

I      lO 

17'A 

lO 

1% 

i>^ 

8 

8 

32000 

Halting 

12 

20 

12 

2 

2>i 

lO 

4/000 

Halymate 

14 

22 

15 

2 

^% 

lO 

57000 

Hamate 

i6 

25 

i8 

2% 

3 

12 

73500 

Hamble 

A 

.I.SO  PATTERNS  1 

FOR  LAS 

.GBR  SI2 

BS  AND 

OTHER  COMBINATIONS. 

•  Note.— If  desired  the  suction  nozzles  can  be  arranged  rectangular  in  shape  instead  of  round , 
at  a  alight  additional  expense. 

The  double-acting  steam  cylinder  is  especially  designed  for  the  purpose  of 
being  operated  with  our  latest  improved  valve  gear,  which  is  perfectly  positive  at 
all  speeds,  and  provided  for  ready  adjustment  for  proper  length  of  stroke,  even  while 
the  pump  is  nmning. 

The  air  cylindere  are  of  cast-iron  lined  with  composition,  and  the  buckets 
(either  of  composition  or  cast-iron,  as  may  be  desired)  are  packed  with  adjustable 
fibrons  packing,  held  in  place  by  composition  followers,  etc.  The  valves  are  of 
specially  vulcanized  rubber  and  work  on  composition  seats ;  valve  bolts  also  ot 
composition  ;  valve  springs  of  phosphor-bronze. 
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KiNOVVLt:b  t'AIHNl    COMBiNHU  AIH  AND  BOILER  FEED  PUMP. 

FOH    STEAM    VACIITS,    LAUNCHES,   TUGS.    ffTC 
Thr  cnplfinK  iljove  rtpWKtili  i  pump  liivrnj!  i-inch  slum  crllnilM,  (-iBrli  (Ir  tylLnJct 


KNOWLES  PATENT 
COMBINED  AIR  AND  BOILER-FEED  PUMPS. 


FOR  STEAM  YACHTS,  LAUNCHES,  TUGS,  ETC. 


E  furnish  a  great  many  of  these  Combined  Air  and  Boiler-feed  Pumps  for  out- 
board pipe  condensers,  commonly  used  on  small  steam  yachts  and  launches. 
steam  cylinder  drives  both  the  air  and  feed  pumps,  as  shown  in  the  engraving 
«tc.  This  makes  a  very  compact  and  economical  arrangement.  The  air  cyl- 
r  draws  the  water  c  f  condensation  from  the  condenser  and  discharges  the  same 
the  hot-well  filter-tank,  from  which  it  is  taken  by  the  feed- water  cylinder  and 
d  into  the  boiler. 

Both  the  air  cylinder  and  feed-water  cylinder  have  their  linings,  piston-rods, 
^•«eats,  valve-bolts,  and  pistons  made  of  composition.  The  valves  of  air 
dcr  are  specially  vulcanized  rubber,  and  the  valves  of  water  cylinder  are  cf 
Msition  or  hard  rubber,  as  preferred  ;  valve-springs  of  phosphor-bronze  ;  the 
nsare  ^cked  with  adjustable  fibrous  packing.  The  air  cylinder  is  provided 
A  priming  valve  at  each  end,  as  shown  in  the  engraving. 


TABLE  OF  SIZES,   ETC. 


1 

r 

1 

Air 

Cylinder 

Stn>ke 
Incbe* 

3 

Pipe 

Exha'st 
Pipe    , 

Suction 

uf  Air 

Cyl. 

Inchcfi 

I 

of  Air 
Cyl. 

iDchos 

H 

SaodoD 
of  Fe«l 
Cyl      , 

Inch'-* 

of  Fc-ed 
Cyl.            Pri-« 

fncbcA 

Tol«'ifrnphlc 
Cclc  VTord 

• 

3 

Iach«« 

Incbefl 

I 

1% 

^i 

Hashed 

3>^ 

I  V  to  I  ^ 

3 

'4 

H 

I'^ 

I 

^4 

.'2 

Hassock         j 

/ 

1 

3^ 

I  »4  to  I  U 

4 

Yi 

h 

l'/2 

I 

I  -4 

I        1 

Haster 

2 

4 

I  U  to  I H 

4 

'A 

H 

2 

I'm 

lU 

I        1 

Hasting          ■ 

5 

1  U    to  2 

5 

V2 

^4 

2 

I  '? 

I '4 

I 

Hathand 

5'i 

I»4  to  2'^ 

7 

H 

1 

2|2 

2 

2 

I', 

IIatl)Ox 

7 

6 

1*2  to  2'.i 

7 

H 

I 

3 

2?^ 

2 

I  '2 

Ha  tease 

8 

2        to  2^4 

7 

k 

I 

3)4 

3 

2 

I>2 

Hatchcl 

i 

8 

2'/^to3V 

lO 

I 

V4 

4 

?•  I  2 

2 

I>'2 

Hatchway 

9 

2'i  to3i^ 

lO 

I 

1% 

4 

y/2 

2 

iVi 

Hate!  ess 

lO 

2'A  to  3^    12 

ALSO  PATTERNS 

I 

FOR    I 

1%     5 

.AKOKR    SIZK! 

A 

s   AND 

2 

OTHI  K 

COMniNATIONS 

Halter 



_-  - 

^ 

Vertical  Combined  Air  and  Boiler-fccd  Pumps,  bot!i  single-acting  and  double- 
^  pattern.     Particulars  on  application. 

fS  B— An  excellent  wav  to  connect  the  feed-water  cvHuder  of  these  pumps  is  to  run  a  small 
loin  the  discharpreof  the  feed-pump  to  the  hot-well  or  filter  tauk.  with  a  valve  on  said  pipe  to 
Ue  the  amount  of  water  that  is  allowed  to  flow  hack  to  thr-  tauk  The  suction  pM)e  should 
io\*alveon  it.  so  as  not  to  pre\'ent  the  free  flow  of  wnter  from  tlie  tank  to  Iced-pump.  and 
nable  the  water  cvlinder  to  compUtfly  fill  at  each  ntul  everv  stroke.  Hy  this  arrangement 
itnp  rnn*snioothrv.  an<l  hot  vapors  cannot  accumulate  au  1  prevent  the  proper  working  of  the 
-TBlvn*  The  amount  of  water  fed  to  the  l>oiler  is  regulated  hy  the  valve  on  the  </i.<fAa>^«'- 
mdiDff  to  Ihe  tank  the  wider  open  this  valve  is  set.  the  i,M  eater  the  quantity  of  water  Howiug 
.0  tlic  tank,  and,  consequently,  the  less  fed  to  the  boiler. 


60- A 


KNOWLES  PATENT 
HORIZONTAL  DOUBLE-ACTING  AIR  PUBIP. 

FOR   SURFACB    AND    KEBI«   CONDBNSBRS,    BXC. 

'THE  advantage  of  independent  air  pumps  for  marine  and  other  steam  enginctil 
^  8o  well  recognized  tnat  it  is  hardly  necessary  to  say  much  on  the  subject  heni 
except  to  mention  the  fact  that  the  most  modern  practice  is  to  have  no  pnmpi 
attached  to  the  engine,  thus  relieving  it  from  the  drag  or  load  of  aozfliarf  ooip 
nections  of  any  kind.  The  advantage  of  forming  a  vacuum  for  the  engine  bete 
the  latter  is  started  is  greatly  in  &vor  of  the  independent  system  of  air  pompi; 
the  speed  of  the  pump  can  also  be  regulated  to  the  requirements  of  the  ^«g*"^- 

TABLK  OF  SIZES,  ETC. 


I 


Rtettm 
CjUnder 

Air 
CjrUndcr 

Slroke 

Steam 
Pipe 

Pipe 

8001  km 
Pipe 

DeWrtrj 
Pipe 

PtIm 

InobM 

3 

loohM 

Inehet 

3 

iDchef 

Inehet 

Inelw* 
I 

3H 

H 

H 

1.4 

RauliiiUK 

3'4 

A 

4 

;i 

h 

2 

IM 

HairlKX 

3,y2 

A'/z 

4 

^ 

h 

2 

15^ 

HniilcM 

4 

5 

5 

'A 

h 

2 

I>2 

Rakcdn 

4 

6 

7 

Yz 

h 

3 

2,4 

Hakat 

5  "2 

7 

7 

H 

3 

2^4 

Haler 

5^4 

8 

7 

h 

3^2 

3 

HalcsU 

6 

8 

lo 

U 

4 

3>i 

Halfen 

6 

9 

lO 

'4 

4 

3,4 

Halinutt 

6 

lO 

12 

h 

I 

5 

4 

Haling 

8 

12 

12 

I 

1  . 

5 

4 

Halitus 

!       8 

14 

12 

I 

1     / 

I    4 

6 

5 

BiOlage 

lO 

14 

12 

iV 

I   .-J 

6 

5 

Hallkrd 

ID 

14 

l6 

iV 

I  ''2 

6 

5 

Hallite 

lO 

i6 

i6 

iV 

I     2 

8 

6 

Halloide 

12 

i8 

I8 

2 

2'i 

lo 

8 

HaUoo 

12 

20 

24 

2 

2^2 

Haloed 

ALSO   PAT 

TERNS  FOR 

LARGER  SI 

ZES  ANO   O 

THBR   COMl 

SINATIOMt  OP  CYLIMOBItS.                     J 

The  linings,  piston-rods,  valve-seats  and  valve-bolts  of  the  air  ejrlindeit  tit 
made  of  the  best  composition.  The  air  pistons  arc  also  of  compoaition  pfdoBl 
with  adjustable  fibrous  packing,  and  the  valves  are  made  of  the  best  qmStf  rf 
rubber,  specially  vulcanized  for  the  purpose ;  valve-springa  of  pbaaphor-brontti 

We  also  make  Vertical  Air  Pumps  of  the  double-actiiig  type — pntiadtti  « 
application. 

For  Vertical  Air  Pumps  of  the  single-acting  type,  see  pages  58  and  5^ 
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KNOWLES  PATENT 
CIRCULATING     PUMPS. 

FOR  SURFACK  CONDENSERS, 
ALSO  FOR  WRECKING,  BII«GE  AND  BALLAST  SERVICE. 

'THB  table  below  gives  a  list  of  pumpB,  the  cylinders  of  which  are  specially  pro* 
1     portioned   for   circulating  water  through  surface  condensers,  for  wrecking, 
bilge  and  ballast  service  and  similar  light  work. 

The  water  cylinders  are  provided  with  composition  linings  reaching  from  head 
to  bead ;  the  water- pistons  are  composition,  packed  with  adjustable  fibrous  packing ; 
the  piston  rods  are  also  of  composition  ;  valves  of  the  best  quality  rubber,  specially 
vulcanized  for  the  purpose  ;  valve-seats  of  composition,  valve-bolts  of  composition 
and  valve-springs  of  phosphor-bronze. 


TABLE  OF  SIZES.  ETC. 


Gallons  I  •Cuaeity  per 

per       I     Minate  at 
Stroke    rOnlinarjSpeed 


3 
3 

3V 
4     1 
4 

6 

6 

8 

8 
lo 
lo 

lO 
12 
12 

14 

14 
i6 


3}4 

3 

4 

3 

4 

4 

5 

5 

6 

7 

7 

7 

8 

7 

8 

lO 

9 

lO 

lO 

12 

12 

12 

14 

12 

14 

12 

14 

l6   > 

i6 

'^   1 

i8 

'^ 

i8 

24  1 

20 

24  1 

22 

24   1 

24 

24 

Inches 

•13 
.i6 

.22 

.43 

.87 

1. 16 

1.52 
2.20 

2.75 
4.08 

5.87 
8.00 

8.00 

10.67 

1392 

19-83 
26.44 

32.64 

3950 
47.00 


Ualknu 


Steam 
Pipe 


Exhaust 
Pipe 


Inches    ,    inches 


13 
16 

22 

43 

87 
116 

152 
220 

275 
408 

587 
800 

800 

800 

1044 

1322 
1322 
1632 

1975 
2350 


X 

'A 
H 

H 

H 

H 
I 

I 

2 
2 

2% 


H 

H 

H 

K 
I 

I 

I 

I 

I 

IX 
iK 
^% 

3 
3 
3 


Ruction 
Pipe 

Inches 


2 

3>i 
4 


Dellrery 
Pips 


Price 


Inches 


4 

5 

5 
6 

8 

10 

10 

10 

10 

12 


I 
I 

2 

3 

3>2 

4 

4 

5 
6 

8 

8 

8 
10 
10 


"1 


Telegraphlo 
Code 
Word 


Hainmel 

Hammock 

Hamous 

Hamper 

Haiices 

Handball 

Handbook 

Handed 

Haudfast 

Hangby 

Hangdog 

Hangnail 

Hanker 

Hansel 

Happen 

Happily 

Harbor 

Harden 

Hardish 

Hardock 


ALSO  PATTBKNS  POR  LARCBR  SIZES  AND  OTHER  COMBINATIONS  OF  CYLINDBKS. 


*  The  capaciticfi  given  in  this  column  are  figured  at  a  speed  of  100  feet  piston  travel  per  minute, 
for  pumps  of  12-inch  stroke  and  over.  Pumps  under  12-inch  stroke  are  fig^ired  at  100  siugle 
flCrokes  per  minute  for  ordinary  8i>eed. 

For  salt  water  service,  in  the  larger  pumps  (/.^.,size  5^^x8x10  and  over) 
the  valves  work  on  plates  of  composition,  instead  of  the  ordinary  brass  scats  driven 
or  screwed  into  iron  castings,  w  hich  is  an  important  feature. 

Wc  also  have  patterns  for  vertical  piimps,  which  are  very  convenient  where  space 
is  limited,  as  is  often  the  case  in  the  engine-rooms  of  steam  vessels. 
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I(n0wle;s  Patent 

VERTICHL  WRECKING  PUMPS. 


'Special  Sinole-Actino  Pattern  ) 

ALSO.   FDR    DRAINAGE    ANII    IRRIGATING    SERVICE. 

*HIS  special  design  of  the  Knowles  Vertical  Pump  is  a  vety  convenient  and  inexpensive  form  of  pump  foi 

Wrecking,  Drainage  or  Irrigating  purposes.     Those  pumps  are  largely  used  by  the  Wrecking  Companiei 

the  Sea  Coau  and  Lake  Ser\ice :  on  the  lower  Mississippi  River  they  are  used  for  draining  bottom  lands,  etc 

cy  are  light,  portable,  and  have  great  pumping  capacity.     They  are  single-acting,  but  the  flow  of  water  from 

pumps  i^  practically  constant,  as  the  peculiar  design  and  operation  of  pumps  gives  this  eflcct.    These  pumpa 

n  hancfie  large  quantities  of  water  with  greater  economy  titan  centrifugal  pumps,  while  they  are  much  simpler 

llcsA  likely  to  get  o::t  of  order.     They  will  not  grind  out  and  lose  their  suction  power,  causing  excessive 

;»page,  but  will  fully  discharge  their  correct  theoretical  capacity  of  water  at  any  speed — an  impossibility  with 

urifiigal  and  similar  pumps.      It  has  been  demonstrated  fron  trials  made  by  well-known  authorities  that 

Btrifugal  pumps  do  not  deliver  the  same  quantity  of  water  per  revolution  at  different  speeds. 
-\  full  .«n-l  conipAr?tively  long  stroke  with  an  even,  smooth  motion  on  the  «/ as  well  as  on  the  r/mi'w  stroke 

«  special  features  of  the  Knowles  Vrrtic.il  Wrcckinj,;  Fumj  s.  The  stcrani  cyliiu'cr  i«5  positk'f  and  does  not 

quire  any  Irvrr  or  otlurr  hand  gear  to  work  it  *'off  the  center."  There  are  no  belts  to  slip  or  complicated 

echani^m  to  get  out  of  order. 

Thr-se  pumps    arc    simply  **Iift  "  pumps    and  are  not  designed  to  elevate  water  abcvc  their  dischargf 
0Z2>sbut  they  Will  draw  water  any  distance  within  the  limit  of  *' suction  "   power. 

SIZES,   CAPACITIES    AND    PRICES: 


Strain 
rrl-.mlr-r 

Water 
Cylinder. 

Stroke. 

*  Capacity  per      ' 
Mmute  at 

Steam 
Pipe. 

Hxhaust 
ripe. 

Suction      1 
»''pe-        1        Price 

Imhrk, 

InchrA. 
13 

Inches. 
10 

'    Ordinary  Speed.    . 

laches. 
Yk 

Inches. 
1 

Inches.      1 

6 

3Soto  440 Gals! 

0 

xo 

20 

ta 

«5< 

iX 

XO 

M 

1         '5 

xa 

1400  "1875    ••    1 

a 

^V^ 

X3 

|6 

^7 

xa 

s<oo««2875    ♦* 

•X 

3 

12 

18 

3^ 

xo 

1800  **  flOOO     **     I 

aH 

3 

X4 

18 

30 

16 

•ooo'*a7oo    " 

a« 

3 

M 

t8 

33 

16 

3Mo'*3700  * 

a^ 

\ 

16 

At-SO   PATTKRNS   FOR    LARGER   SIZES   AND   OTHER   COMF 

JINATIONS   C 

)F    CYLINDKRS. 

-  _ 

_         _               _       „ 



— 

—    _  ^           ... 

*T^  n|«r{Uia  ^rcn  in  this  column  arc  flfarad  ai  tb«  moderate  «p««d  of  About  IW  lu  IM)  feet  piaton  Uav«l  p«r  mlnut^k 

"* »atcr cylinder  Is  lined  with  brass:  the  valve  seats,  etc.,  are  alsf»  of  brass.  The  piston  rods  are  brast 
**'**'^  »<>  that  these  pumps  are  adapted  for  salt  as  well  as  fresh  water.  Valves  of  best  vulcanixed  rubber  aiv 
•*•  •«  d»e  largest  area  possible  to  pass  obstructions. 

"**OurrAL  Pumps,  for  Wkbcking,  Drainacr  or  iRRir.ATivc,  see  page  61- A 
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^NewLEis  Patent 
YflCUUM  PUMPS. 


Direct-Acting  Pattern. 

m  in  sugar  refineries,  plantation  sugar  houses,  for  condensed  milk  foctorif  s,  elue  factories,  and 
ill  kinds  of  apparatus  used  in  concentrating  extracts,  ctiemicaU,  etc.,  these  Tnip'')ved  Direct- 
naua  Pumps  are  especially  adapted.  I'hey  combine  all  the  lat''>t  improvements,  and  are  simple, 
»d  very  reliable.  The  workmanship  and  materials  used  in  their  construction  is  of  the  i-ett  char- 
rability  ard  freedom  from  accident  or  expensive  repairs,  are  prominent  features  They  occupy 
>om  and  do  not  require  expensive  foundations,  being  self-contained.  They  can  be  transported 
ing  taken  apatt.  and  there  is  but  little  expense  reces^arv  to  connect  them.  They  are  adapted 
II  to  the  *'  dry  '*  as  to  the  *'  wet"  system,  and  will  maintain  a  first  class  vacuum. 

SIZES  AND  PRICES. 


Air 

Steam 

Exhaust 

8«etl« 

Dvlfrery 

rvllnaer. 
lackM. 

Stroke. 
Incbr«. 

PlM. 

InrBcs. 

Inobci. 

Plp«> 
laehm 

3 

Pipe. 
IncW 

Priefc 

• 

RJIMARKS. 

5 

7 

^ 

\ 

3 

8 

12 

K 
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5 

5 

lO 

xo 

^H 

5 

1 

lo 

X3 

>« 

6 

K 

X2 

i}>i 

6 

6 

xa 

16 

«5^ 

1% 

7 

7 

«4 

x6 

^M 

il4 

8 

8 

x6 

16 

2% 

8 

8 

x8 

24 

254 

3 

8 

8 

20 

24 

»j4 

3 

10 

xo 

32 

24 

2^ 

3 

10 

xo 

34 

24 

3« 

4 

»4 

'4 

ALSO  PATTERNS  FOR  LARGKN 

SIZB£  OR  OTHBK  COMBINATIONS  OF  CYLINOBKS. 

valve  seatK,  \-alve  bolts,  lining,  piston  rod  and  stuffing-boxes  of  the  air  cylinder  are  made  of  the  best 
1  composition.  On  the  inside  head  of  the  air  cylinder  is  provided  a  water-basin  arranged  so  that  the 
Bng-box  is  always  sealed  with  water,  thus  preventing  any  possible  leak  of  air  through  the  gland  to 
e  the  vacuum  when  the  pump  is  in  operation. 


DOUBLE  VACUUM  PUMPS. 

e  pnmps  have  two  air  cylinders,  arranged  with  the  steam  cylinder  between  them.  The  pumps  are 
jarticularly  for  "double"  or  "triple,  effects,"  where  one  air  cyhnder  is  connected  with  the  condenser  of 
ke "  pan,  and  the  other  air  cylinder  to  the  condenser  of  the  last  pan  of  the  " double "  or  "triple  effect" 

SIZES  RNB   PRICES: 


■ 
cr. 

Air  Cylinder 

For  Strike  P*« 

CoDdcBKr. 

Air  Cylinder 

for  ••  Effect " 

Condenser. 

Stroke. 

Steam 
Pipe. 

F.xhiust 
pipe. 

Suction 
Pipes. 

Delivery 
Pipes. 

Price. 

&. 

laches. 

laches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

x6 

x6 

x6 

^H 

3 

8 

8 

x8 

x8 

34 

3% 

4,^ 

8 

8 

ao 

90 

94 

4 

*^ 

10 

10 

99 

99 

34 

4 

45^ 

xo 

10 

iLSC 

»4 

H 

94 

4 

4j^ 

X2 

12 

)  PATTERNS   F 

OR   SMAMJCR 

AND   LARGE 

R  SIZES  OR 

OTHER   COJ 

UBINATIONS 

OF  CYLIND 

ERS. 

ur  cylinders  have  sun- metal  composition  linings,  valve  seat<i,  valve  bolts,  piston  rods  and  stuffing-b«xi 
igement  <^  water-basins  for  sealing  the  air  cyUnder  stuffing-boxes  arc  the  same  as  in  the  above. 

IK  AND  Flv-Whbbl  Vacuum  Pumps,  see  next  two  pages  also  page  70b 

VACtJUM  AND  Watbx  Pumps,  see  pages  68,  69,  and  7X. 

95 


iil 


knowles  improved 
Duplex  Fly-Wheel  Vacuum   Pump. 

THE  cul  on  the  opposite  page  shows  our  latest  pattern  Duplex  Fly-Wheel  Vacuum 
J'ump.      Owing  to  their  perfectly  uniform  and  positive  length  of  stroke  and  conse- 

queril  small  clearance  space  in  both  sleani  and  vacuum  cylinders,  these  pumps  are 
mo^l  efficient,  both  in  producing  high  vacuum  and  in  economy  in  steam  consumption. 

They  are  made  in  Ihe  most  thorough  manner  and  of  the  best  materials.  The  Air 
Cylinders  are  lined  with  gun-metal  composition.  The  piston  rods,  valve  seats,  and 
valve  bolts  are  also  of  lomposilion.  The  pistons  of  the  Air  Cylinders  are  of  compo- 
•.ilion.  packed  with  a  special  form  of  adjustable  packing.  The  steam  cylinders  have 
plain  I)  ilide  valvea.  The  connecting  rods,  crossheads,  and  crank  shaft  are  of  the 
best  forged  iron.  Each  and  eicry  detail  is  carefully  designed  and  adjusted  for  the 
best  service.  The  cranks  are  set  at  tight  angles,  consequently  there  is  no  "dead 
unlrc"  and  the  motion  is  steady  and  uniform  at  any  speed. 

The  design  of  our  new  pattern  vacuum  cylinder  is  such  that  the  same  pump  may 
be  used  equally  well  for  either  the  wel  or  dry  system. 

In  (he  "wtl  system,"  all  the  water  ased  for  condensing  passes  through  the  pump, 
«hile  in  the  "Dry  System,"  the  "Barometrical  column"  or  Irg  pipe  carries  cff  Ihe 
iniection  water  by  gravity  from  the  bottom  of  the  condenser  without  passing  through 
the  pump. 


Tha  Governor  shown  in  the  cu 

;y^ Parties  Ordering  wdl  plea 
or  -Dry"  Sy:,tem  and  (;|  what  is 
amount  of  healing  surface  in  same 
(fuantity  to  be  evapoialod  per  hour  1 
if  Ihe  injection  water  for  the  conden 


s  supplied  only  when  ordered  — at  a  slighl  addi- 

inform  us  1 1 )  if  the  vacuum  pump  is  for  ■■  Wet "' 
le  diameter  of  the  Pan  or  Evaporator  and  the 
(3I  what  is  the  character  of  Ihe  maleiial  and 
he  evaporator  ;   and  (4)  the  average  temperature 


KHOWLES  COMBIKED  VflCUDM  AND  WATER  PUMP 

DUDDt-Aotliig   PBtani. 


knowles  improved 
Duplex   Fly-Wheel  Vacuum   Pump. 


THE  cut  on  the  opposite  page  shows  our  latest  pattern  Duplex  Fly-Wheel  Vacuum 
['amp.     Owing  to  iheir  petfecllv  uniform  and  positive  length  of  stroke  and  conse- 
quent small  clearance  space  in  both  steam  and  vacuum  cylinders,  these  pumps  are 
most  efficient,  both  in  producing  high  vacuum  and  in  economy  in  sleam  consumption, 

Thej  are  made  in  the  most  thorough  manner  and  of  the  best  materials.  The  Air 
Cjflinders  are  lintd  with  gun-metal  composition.  The  piston  rods,  valve  seats,  and 
valve  bolls  aie  also  of  lomposilion.  The  pistons  of  (he  Air  Cylinders  are  of  compo- 
nlion.  packed  with  a  special  form  of  adjustable  packing.  The  steam  cylinders  have 
plain  I)  fiide  valves.  The  connecting  rods,  crossheads,  and  crank  shift  are  of  the 
best  forged  iron.  Each  and  eiery  detail  is  carefully  designed  and  adjusted  for  the 
best  service.  The  cranks  are  set  at  light  angles,  consequently  there  is  no  '■  drad 
ttnire  "  and  the  Diolion  is  steady  and  uniform  at  any  speed. 

The  design  of  our  new  pattern  vacuum  cylinder  is  such  that  the  same  pump  may 
be  used  equally  well  for  either  the  wet  or  dry  system. 

In  the  "  vrvt  system,"  all  the  water  used  for  condensing  passes  through  the  pump, 
while  in  (he  "Dry  System,"  (he  "Barometrical  column"  or  leg  pipe  carries  cff  the 
injection  water  by  gravity  from  the  bottom  of  the  condenser  nithout  passing  through 
(he  pump. 

LIST   OF   %\7.iS,    ETC. 


s„k.  I  ■■"?■- 


Kdiau' 
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The  Governor  shown  in  the  cut 
lional  expense. 

5^—  Partiei  Ordering  will  pleas 
or  "Dry"  Kyafem  and  (z)  what  is 
amount  of  healing  surface  in  same : 
qiian(i(y  (o  be  evaporated  per  hour  in 
of  the  injection  water  for  the  condens 


Is  supplied  only  when  ordered  — 


raporalor ;   and  (j)  the  average  temperature 


KNOV/LES  COMBINED  VACUUM  AND  ¥STER  PUMP 

nijecI-Aclliia   Palleru. 


XN0WLES  Patent 

COMBINED  YflCUUM  &  WATER  PUMP. 

lJfat!ct-iiDting  Pattern. 

I^HIS  compact  combination  of  our  Improved  Direct- Acting  Vacuum  Pump  with  a  water  pump,  for  use  in 
connection  with  the  condensing  apparatus  of  vacuum  pans,  etc.,  has  met  with  great  success  in  Cuba,  San 
^^ovaingo,  Mexico,  South  America,  Sandwich  Islands,  and  other  sugar-growing  countries.  They  are  also  largely 
^*s^  in  tlie  sugar  plantations  of  the  Southern  States,  and  in  the  condensed-milk  factories,  grape-sugar  refineries 
^>Ul  g;liie  works  of  the  North  and  West  These  pumps  are  very  efficient  in  operation  and  will  maintain  a  steady 
^■kl  hi^  vacnnm,  and  will  operate  as 


(( 


1 1 


Perfectly  on  the   Wet"  as  on  the   Dry"  System. 

When  conneded  with  a  vacuum  pan  working  on  the  "  dry "  system,  the  water  cylinder  of  the  pump  is 
Arranged  to  ddiver  the  injection  water  to  the  tank  that  supplies  the  condenser,  ur,  if  preferred,  to  the  condenser 
direct.  In  Cuba  and  other  places  where  the  "cooling  tower"  U  in  vogue  (the  injection  water  being  used  over 
%ik1  over  again),  the  water  cylinder  is  arranged  to  take  the  warm  water  discharged  by  the  air  cylinder  *  and 
deliver  it  to  the  "cooling  tower."    This  is  the  general  arrangement  when  working  on  the  "  wet "  system. 

Compactiiess,  simplicity,  strength  and  durability  ai'e  prominent  features  of  these  pumps,  while  the  costy  as 
compared  widi  the  usual  cumbersome  pumping  apparatus,  is  considerably  less.     Diit  little  labor  is  required  to 
^bem;  heavy  and  expensive  foundations  are  unnecessary.     The  w^orking  parts  being  few  in  number  and 
\  ia  construction,  the  cost  of  maintaining  these  pumps  in  perfect  working  order  is  comparatively  a  trifle. 

SIZES   AND    PRICES  : 


cjBSm. 

Air 
CyUader. 

Inchc». 

■ 

8 

so 

xo 

\% 

xa 

»4 

»4 

«4 
i6 

x6 

xB 

i8 

ao 

30 

33 

ao 

24 

Water 
Cylinder. 

Inches. 


Stroke. 
Inches. 


4Ho»"  5 

5     or  6 

or  7 

or  9 

or  zo 

or  xa 

or  14 

or  14 

or  16 


6 
8 

9 
10 

12 

13 
14 


12 
12 
16 
x6 
x6 

24 

24 

34 

24 


Steam 

Exhaust 

Pipe. 

Pipe. 

Inches. 

Inches. 

I 

iK 

x5< 

^% 

3 

2K 

2M 

3 

2M 

3 

2K 

3 

3K 

4 

3K 

4 

z% 

4 

Price. 


REMARKS. 


ALSO  PATTERNS   FOR   LARGER   SIZES  OR   OTHER  COMBINATIONS   OP  CYLINDERS. 


♦  A  favorite  way  with  us  now  is  to  connect  the  delivery  nozxle  of  the  air  cylinder  directly  to  the  suction  nozzle  of  the 

water  cylinder  bv  a  suitable  pipe,  thus  saving  the  expense  and  room  for  a  hot-well  tanlc. 

Tnis  pipe  connection  we  supply  at  a  slight  additional  cost. 

As  shown  by  the  engraving  on  opposite  page,  the  piston  rod  stufling-box  in  the  head  of  the  air  cylinder  is 
sealed  with  water,  thus  preventing  any  possible  leak  of  air  through  the  gland  to  deterioriate  the  vacuum  when 
pump  is  in  operation. 

The  valve  seats,  valve  bolts,  linings,  stuffing-boxes  and  piston  rods  of  both  water  and  air  cylinders  are  of 
gim-metal  composition,  substantially  made. 

CbMBiNEO  Vacuum  and  Water  Pumps  of  the  Crank  and  Fly- Wheel  Pattern,  see  page  71. 

CoMBUfSD  Injection  and  Refrigerator  Pumps  and  other  Sugar-House  Pumps,  see  pages  73  and  ^^. 
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KNewLES  Patent 
FLY-WHEEL  IZHCUUM  PUMPS. 
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lupcnor  tn.tdnivCi  »  ihown  by  Lfaeflllfnving  jkt.Li«e.     We  tuve  A  lalgc  Vhticly  of  cf  ii 
SIZES    AND    PRICKS. 


^ 


with  lidjixioliie  fibioi 


^NewLES  Patent 
COMBINED  VACUUMS  WATER  PUMPS. 
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i^<"^'»ni'  r^^ny-Whiel  S*iun.r» 'hlTve'bllMt'.pniil'^Ilcmi  Inr  a"fll('il'n.r  of '.°>«.'liT  wiini  Men 
byobl.  Mo-. 

•re  made  o(  (he  bnl  roncd  itsn.    The  EDvcnor  ii  adjutuhk  lo  inv  'p'rd  dnired.     The  ilr  cylinder  11  of 

impiOTcd  dn'to.  The  wiletcyllodcriifcuili  no  <mr"  double  c.p"piiKrn.  h.ving  Urge  .»lve  ««.,  eie. 

SISES  AHD  PRI"ES. 
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UckK 
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'np™ 
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3M 
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; 

'""vTil^cIIi^mblned  v"uumindWaior  Pumpi.hiiillon  ihe  ■'^Wotliitu  B*»m"  pkllcrB,  of  inpnnd 
fc™,  ilH  fiinir<hed.    Full  p»rtitulai>  do  ippllcition. 


I^NewLES  Patent 

Combined  Injection  &  Refrigerator  Pumps. 

For  Flantatlan  Sugar  Houses,  etc. 

"T^HIS  compact  and  economical  arrangement  or  combination  of  two  water  cylinders,  driven  by  m  KaoiHn 
^      direct-acting  steam  cylinder,  is  especially  adapted  to  the  condensing  apparatus  of  aing^  rmeaam  paM» 
"double  "  and  "  triple  eflfectSp"  where  the  " dry  "  system  is  used — as  in  Cuba,  San  Doaungo,  and  odicr  trofial 
cotmtries  where  the  water  supply  for  condensing  purposes  is  very  limited. 

The  cold  water  cylinder  devates  the  injection  water  to  the  tank  *  that  supplies  the  condenser,  whie  die  hot 
water  cylinder  takes  the  warm  water  (discharged  by  the  vacuum  pump)  from  the  "hot  wdl"  tank  and  | 
to  the  "  refrigerator,"  or  cooUng-tower. 

The  hot  water  cylinder  being  larger  than  the  cold  water  cylinder,  it  is  impossible  to  overflow  or  flood 
"hot  well"  tank.     Besides  this  desirable  feature,  the  advantage  and  economy  of  having  bodi 
directly  connected  to  and  worked  by  one  steam  cylinder  is  one  of  importance. 

Both  water  cylinders  are  arranged  with  gun-metal  composition  linings,  valve  seats,  vahre  boln, 
and  piston  rod  stuffing-boxes.     The  valve  areas  are  large  and  the  water  passages  roomy  and  direct. 

The  cold  water  cylinder  has  the  best  quality  of  vulcanized  rubber  valves  and  gim-metal  composition 
the  latter  packed  vrith  fibrous  packing  or  leather  cups,  as  preferred. 

The  hot  water  cylinder  has  hard  rubber  or  brass  valves  and  gun-metal  composition  piston,  the  latter 
with  fibrous  packing  or  composition  rings,  as  preferred. 

SIZES  AND    PRICES  : 


Steam 
Cylinder. 

Inches. 

Cold  Water 
Cylinder. 

Inches. 

Hot  Water 
Cylinder. 

Inches. 

Stroke, 
Inches. 

Steam 
Pipe. 

Inches. 

Exhaust 
Pipe. 

Inches. 

Suction 
Pipes. 

Inches. 

Delivery  of 
Pipes. 

Inches. 

Price. 

12 

8 

9 

12 

a 

'% 

6 

6 

M 

9 

10 

za 

a 

2K 

6 

6 

14 

10 

za 

za 

a 

2M 

8 

6 

16 

zo 

za 

za 

2K 

3 

8 

6 

16 

xo 

za 

z6 

2K 

3 

8 

6 

18 

za 

14 

z6 

2M 

3 

x8 

Z3 

14 

24 

3K 

4 

90 

za 

14 

24 

3K 

4 

90 

14 

z6 

24 

3K 

4 

ALSO  PAT 

TKRNS   rOR 

IJ^RGEK   Sli 

SES  OR   OT»i 

ER   Cn.MRlNi 

iTlONS  OF  < 

CYUNDBRS. 

*  When  the  water  tank  is  provided  with  a  float,  pulley  and  cord,  properly  arranged  so  as  to  operate  the  throttle  valve 
the  steam  pipe,  the  Combined  Injection  and  Refrisrerator  Pump  is  made  to  work  AUTOMATICAI.LT.    By  this  slmpla 
ment  the  supply  of  steam  to  the  steam  cylinder  is  regulated  and  the  speed  of  the  pump  perfecdy  coBttDlled.    11m 
water,  as  it  is  taken  out  of  the  supply  Unk  by  the  condenser,  immediately  lowen  the  float,  which  in  turn  opens  the 
throttle  and  speeds  up  the  pump.   On  the  rising  of  the  float  the  pump  decreases  its  speed,  aad  when  the  taak  is  AdI  tiM 
stofks  altogether. 

Pumps  for  "Injkction"  or  "  Rbfrigskator  "  service  (not  combined  as  abov^,  tee  pnga  9^ 
Tank  or  Light  Sbkvicx  Pumps. 

Vacuum  Pumm,  tee  paces  64, 65,  66  67  and  70. 

CoamoiMD  VACtnnt  and  Watbx  Pumps,  see  pages  68,  69,  and  71. 
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J^NewLEis  Patent 

Combined  "Sweet  ¥ater"  &  Syrup  Pumps. 

For  "Double  Effects"  atiid  "Triple  Effects,"  etc. 

"■"HE  pumping  plant  of  a  plantation  sugar  house  is  considerably  simplified  by  the  use  of  Knowles  Improved 
*"  Combined  "Sweet  Water"  and  Syrup  Pump.  This  machine  combines  efficiency  and  simplicity  wid& 
ecocKHny  in  the  use  of  steam. 

The  steam  cylinder  is  placed  between  the  "  sweet  water"  pump  and  the  syrup  pump,  to  both  of  which  it  is 
directly  connected — the  general  arrangement  being  similar  to  the  engraving  on  page  68. 

The  "  sweet  water  "  pump  is  intended  to  drain  the  heatin  j  coils  of  the  second  and  third  vacuum  pans  of  m 
"triple  effect,"  or  the  coils  of  the  second  vacuum  pan  of  a  "  double  effect" 

The  syrup  pump  takes  the  boiling  syrup  from  the  last  "  effect "  pan  and  pumps  it  to  the  "  strike"  pan. 

SIZES   RNB    PRICES: 


Steam 
Cylinder. 

Inches. 


6 
8 

lO 
X2 


Sweetwater        Juice 
Cylinder.       Cylinder. 

laches.     .     Inches. 


Stroke. 
Inches. 


6 

8 

xo 

12 


4 
5 
6 

7 


7 
la 

la 

12 


Steam 

Hxhaust 

Pipe. 

Pipe. 

Price. 

Inches. 

Inches. 

H 

X 

X 

x5< 

IK 

iK- 

2 

2K 

REMARKS. 


AL^O   P.\TTERNS   FOR   LARGER  SIZES  OR  OTHER  COMBINATIONS   OP  CYLINDERS. 


Both  pumps  have  gun-metal  composition  cylinder  linings,  valves,  valve  seats,  pistons,  piston  rods  and 
stuffing-boxes. 

SUGAR-HOUSE  PUMPS. 

The  Improved  Knowles  Pumps,  as  arranged  for  sugar-house  work,  whether  for  refinery  or  plantation,  are, 
without  exception,  the  most  efficient  and  durable.  They  will  pump  cane-juice  ("  Gurapo  "),  syrup  ("  Meladura") 
and  molasses,  etc. ,  with  the  greatest  freedom,  having  pump  valves  especially  designed  for  the  purpose. 

SIZES,  CAPACITIES  AOT]  PRICES: 


Steam 
Cylinder. 

Inches. 

Pump 
Cylinder. 

Inches. 

Stroke. 
Inches. 

Gallons 

per 
Stroke. 

Capacity  per  Minute 
at  Ordinary  Speed. 

Steam 
Pipe. 

Inches. 

lixhaust 
Pipe. 

Inches. 

Suction 
Pipe. 

Inches. 

Delivery 
Pipe. 

Inches. 

Price. 

4 

4 

.27 

xa5  Strokes,  33  gals. 

'A 

H 

a 

xM 

5 

4 

•39 

"5       "        49     " 

H 

X 

aK 

a 

sH 

sH 

.7a 

12s       "        90    " 

H 

X 

»M 

6 

6 

xa 

«-47 

100       "      X47    " 

H 

X 

4 

7M 

7 

xo 

X.66 

zoo       "       x66     " 

X 

^H 

4 

8 

6 

Z3 

».47 

xoo       "       X47     " 

X 

^H 

4 

8 

7 

Z3 

a.  00 

xoo       "      aoo    " 

I 

^H 

5 

8 

8 

za 

a.6x 

xoo       "      26X     " 

X 

^H 

5 

LARGER   SIZES  TO  ( 

3RDBR. 

The  linings,  valves,  valve  seats,  pistons,  piston  rods,  stuffing-boxes,  etc.,  of  the  pump  cylinders  are  mad'  ot 
thff  best  gtm-m<^  composition. 

When  pumps  are  ordered  to  have  pump  cylinders  made  entirely  (A gun-metal  com^sition,  we  use  special 
tght  patterns  for  this  purpose,  charging  only  for  the  additional  cost  of  composition  metal 
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J^N0WLES  Patent 
LOW-PRESSURE  PUMPS. 


THI 


F,  KaowIci  Low-Pnuun 


Fnp  Public  and  Prlvala  Hulldlnas,  el 


™wi^n^°Sdi!.'°''»"m'S;  low 


«^.»k 

'^*™' 

•^''"^ 

SIZES 

juged  and  nol  liable  K  gd  out  of  order. 
CilPRCITIES  JIMD   PRICES 

s 

iS:' 

lKl,«. 

sjsT 

•JBSKssa" 

pTA" 

nrt. 

^V""" 

.... 

6 

J" 

.08 

..5Smlca...  pl^ 

"'  ::   ^  ;: 

K 

1 

'!i 

1 

ALSO 

ATIB=^ 

PO»  LA.<^ER  sn«  0 

R  OTHER 

COMlllK. 

KvvTy  pump  hu  Kucdon  and  delivery  openinp  on  both  aidct;  conttifijcnlly.  connectjont  can  be  made  Dn 
ilher  ude  OCBrcd-  What  ordering  a  pumpr  11  19  ncces4ry  la  give  haghl  water  ii  (o  be  pumped,  alio  (he 
i«.£j-f'frfHJvqiiaDt!hrrequii^perbaijT;  aUo  aqie  ^ream  pre^ure  carried 

I'^^' Weako  fumuhlhw  pumps  arranged  with  [ndependoil  Low-Prcnure  Itoiler.^  especially  desired  for 

VERTIcITfK^  PUMPS. 


FOR  frabil  bnOen  of  la 
very  tiMited.  IheK  Ia| 
iTTeaiBpacl.  »1»  but  liltle 


eun  launches  sleam  vachu.  and  for  nthcr  p 

r- . ^  Pump*  are  especially  adapted.     Thcv  arc 

rnom.     1'hey  are  eHieieiit,  reOable  and  durable,     beinx  / 

tcady  fttream  of  water  to  the  boclcn  al  any  «peed  desired. 

Lh  be  placed  in  any  convenient  pwiiion — under  the  fnxji 

achU  they  are  UMally  bolted  lo  the  li./r  of  the  lioikrs. 

SIZES,  CflPRCITIES  AND   PRICES: 


:;;  ! 


iir  hand-power  attachme 


KNOWLES  PSTBBT  HTDRAOLIC  PRESSnRE  PUMP. 

SINGLE   CYTJITOEH  PR-TTERN, 

wim  ii™i,i,.Aa,„,  Duuu,  c,„„,.,.j  pi„,„. 


J^NewLES  Patent 

HYDRAULIC  PRESSURE  PUMPS. 

(as  illustratsd  on  pagb  jZ,) 

Far  Steel  Works,  Hat  FactorlBs,  Pipe  Works,  Paper  Mills,  Cotton  and  other  Freeen. 

'T^HE  superior  advantages  of  the  Knowles  Direct-acting  Hydraulic  Pressure  Pumps  for  woridnf  faydneit 
"^  piesies,  etc,  in  lieu  of  crank  pumps,  with  their  compUcation  of  gears,  fly-wheels,  belts,  pnllcjs,  elc^lM 
been  fuily  demonstrated,  especially  among  the  owners  of  the  large  Southern  cotton  presses  and  oil  nulls.  Hmm 
improved  pimips  are  also  especially  adapted  for  operating  hydraulic  cranes,  testing  machines,  hydraulic  rivdiif 
and  pundiing  machines,  and  hydraulic  presses  of  all  kinds.  They  are  built  from  new  and  improved  diiiies 
combining  great  strength  and  power  with  simplicity  and  durability.  We  have  patterns  for  every  r*^«^lf  eie  m 
oombinatkn  of  steam  cylinders  to  pump  plungers,  so  that  we  can  prompdy  fill  orders  for  pumps  to  openk 
against  any  pressture  desired— say  fix>m  aoo  to  ia,ooo  lbs.  per  square  inch. 

These  hydraulic  pumps  are  douhU-€uting,  and  will  consequendy  ddiver  a  steady,  continuous  flow  of  vato 
They  are  absolutely  positht  in  operation,  and  can  be  run  at  the  slowest  speed  possible.  If  desired,  they  csa  bt 
operated  automatically  to  nm  at  varying  speeds,  according  to  the  demands  of  the  work  to  be  performed. 

On  some  of  the  largest  hydraulic  presses  in  this  country  we  have  these  pumps  in  operation^  where  dwy  are 
arranged  in  a  series  of  two  or  more  powers,  and  connected  up  to  run  automatically.  The  lowest  power  mora 
the  ram  of  the  press  the  greater  distance  against  the  minimum  pressure,  the  next  in  the  series  moving  dM 
ram  a  less  distance  against  the  constantly  increasing  pressure,  and  so  on,  each  in  turn  starting  at  the  instant  tiM 
preceding  one  attains  its  maximum  pressure.  By  this  arrangement  a  pumping  plant  of  less  Jtrst  cost  can  I* 
used  and  a  saving  of  fuel  secured. 

SIZES  ANU    PRICES  : 


Steam 
Cylinder. 

Inches. 


Plungen.     Stroke.       ('.allons    aprcMure,  /-^J''*j!l     Plungers.     Stroke. 

■  per  I    Price.      Cylinder.  * 

Inches.   |    Inches.       .Stn»ke.         i,i>s.  ij  Inches.  I    Inches.       Inches. 


'^ 
'^ 

6 
6 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
lo 


% 

H 
I 

H 
I 

H 

X 

1% 

a 

H 
H 

I 

'^ 

a 


c 

7 

7 

7 

7 

7 

7 
lo 

xo 

xo 

xo 

xo 

lO 
ID 

xo 

12 

xa 
xa 
xa 

X2 

xa 
xa 
la 
la 
xa 

X2 


.cx>6 
.013 
.024 
.cx>6 
.013 
.024 
.013 
.oao 

•034 
•043 

.053 

.076 

.10 

•13 
.0x5 

.033 

•04 
.05X 
.063 
.09 
.xa 
.x6 
.ao 

■25 
.023 


ll 


7000) 

.-?««  > 

x8ouj 

8000) 

3500  > 

2000J 

9000 

Dboo 

3500 

30a  ^ 

33OU 

X500 

XO50 

9OOJ 
9000 
6S0V 

3500 

3000; 

9300" 

X5OO 

XO5O 

900 

700 

550  J 
8600 


XO 

10 
10 
10 
10 
xo 
10 
zo 
10 
10 

X2 
12 
12 
12 
X2 

xa 

X2 

xa 

X2 

I 

X 

X 

I 

X 

I 
I 


IH 

2 
2^ 

3 

X 

a 

^% 

3 

X 

«H 

a 
'H 


X2 

xa 
xa 

xa 

X9 

xa 
xs 
xa 
xa 
xa 
xa 
zs 
xa 
xa 
xa 
xa 
xa 
xa 
xa 
xa 
xa 
xa 
xa 
xa 
xa 
xa 


Gallons 

•Pressure    ^ . 

per 

Pik*. 

Stroke. 

Lbs.     1 

.04 

5500 
4700  , 

.05X 

.063 

3500 

•09 

asooj 

.xa 

1900 1 

.x6 

1500  > 

.so 

laoo 

•as 

900 

•31 

700  > 

•37 

600. 

•5* 

8600 

.063 

5000  > 

.09 

3000,1 

.13 

asoo 

aooo  > 

.x6 

.90 

isooj 

.«5 

ZJOO 

.31 

SIQO  / 

•37 

90OJ 

•?♦ 

.063 

7ooo> 

.09 

SoooJ 

.13 

3500 

.z6 

•TOO  > 

.ao 

aooo. 

•as 

Z700 

CONTINUBU  ON  NBXT  PACK.) 
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i^NewLES  Patent 

HYDRAULIC  PRESSURE  PUMPS-Comtihue» 


Steam 

Plnncen. 

Stnike.      C*] 
P 

ilons 
er 

*PreaMjre 

Price. 

Steam 
Cylinder. 

Plungers. 

Stroke.      Gallons 
per 

•Pressure 

Price. 

lacbei. 

Imche*. 

iBchei.      Str 

Dke. 

Lbs. 

Inches. 

Inches. 

Inches.      Stroke. 

Lbs. 

X4 

*H 

xa       ' 

31 

«55o| 

»300l 

9800) 
6800 

z8 

"K 

24 

6a 

2500  1 
2100  \ 
1500  1 
1200  1 

\t 

!8 

la 
la 

37 
06 

x8 
x8 

!« 

24 
24 

74 
90 

i6 

la 

09 

i     '® 

4 

S       ' 

30 

i6 

tK 

za 

12 

5000 1 

ao 

a 

24 

6coo1 

i6 

3 

la 

x6 

3800  > 

ao 

7}( 

x8 

30 

4700?- 

t6 

aK 

xa 

ao 

3000! 

ao 

2% 

xB 

37 

3800  J 

i6 

aJi 

xa 

25 

3400 

ao 

2K 

18 

46 

3100  ) 
2600 

t6 

1     «K 

X2 

31 

2000  V 

ao 

3  , 

x8 

55 

i6 

'       3  , 

xa 

37 

Z700 
9800 

ao 

3M 

x8 

68 

«959t 
1500  \ 

i6 

iK 

x8       ,     .c 

>95 

ao 

4 

x8 

98 

x6 

«« 

x8            .1 

35 

6800  . 

20 

a 

24 

32 

6000) 

t6 

i^ 

z8 

x8 

5000  1 

ao 

25< 

24 

40 

4700  > 
3800J 

z6 

a 

x8 

24 

38001 
3000  v 
2400 

ao 

2^ 

24 

50 

t6 

aK 

18 

30 

t 

ao 

2^ 

24 

63 

3100) 
2600 

i6 

1       »H 

x8 

37 

ao 

3 

24 

74 

i6 

'     «K 

18 

46 

2000 
1700  ) 

20 

3% 

24 

90 

1900) 
1500  j 

x6 

3 

18 

55 

ao 

4 

24        1      X 

30 

x6 

3H' 

18 

68 

1250  ) 

24 

2 

18 

24 

8600 

i6 

4 

18 

98 

3800) 

24 

2K 

18 

30 

68&0  > 

16 

2 

'4 

32 

24 

2K 

18 

37 

5500) 

16 

^H 

24 

40 

3000  )  • 

24 

2^ 

18 

46 

4500) 
3800  j 

x6 

2^ 

24 

50 

-«400« 

24 

3 

18 

55 

16 

aK 

24 

62 

-'ocot  1 

24 

3% 

18 

68 

2800  f 

16 

3  , 

24 

74 

1700)  1 

1       24 

4   , 

18 

98 

2  zoo  i 

16 

3« 

24       1 

90 

1250  J- 

;    24 

4% 

18       i      I 

23 

1700* 
13001 
8600 

16 
iS 

4 

2 

\t     !    ' 

.30 

24 

95C'J 
4800/ 

24 
24 

5 

2 

18            I 
24 

50 
32 

18 

aj< 

x8 

.30 

3800  V 

24 

^H 

24 

40 

6800  > 

iB 

a« 

z8 

•37 

3100) 

24 

2% 

24 

50 

5500  j 

iS 

a^ 

18 

.46 

2500* 
2x00  f 

24 

2H 

24 

62 

4500  1 

38o<jf 

iB 

3 

x8 

•55 

24 

3 

24 

74 

x3 

3« 

x8       1 

.68 

1500* 

I2UO  f 

24 

3% 

24 

.90 

2800  1 

18 

4 

18 

.98 

24 

4 

24             I 

30 

2100  I 

t8 

a 

24       I 

32 

4800 

24 

4'A 

24             I 

65 

1700  1 
1300  j 

iS 

^S 

24 

.40 

38.  o> 

24 

5 

24            2 

.00 

18 

'% 

24 

.50 

3>ooJ  1 

" 

ALSO   PAT 

TERN 

S  POR  LA 

kRCBR   SI 

ZES   AND 

OTHER  C( 

JMBINATIONS. 

*TU 


*Tm  "prMmrc  colamna  glvv  ftpprtiixTnaiely  the  byursalle  pmaure  In  prHin<u  iH>r  niuarit  men  which  r.in  D«  exanea 
^  lk>  water  plaafvm  with  m  tteun  |>naMur«  of  aboat  60  pounds  In  the  Sl«»in  Oyllndt-r,  th«  |ium|>ii  then  itUnding  bslsncvd- 
iHiHhf  tk*  iaeam  j^iaaMirr  will  |tlv«  proportirtosUily   irre*t«r  hydntallc   pr^Murf. 

Al'tcmatic  Prbsslkr  Krculatoks,  complete,   with   balanced  steam  throttles  furnished  when  ordered 
aCa  slight  additional  cost. 

CowiBCTiONS.— Suction  and  discharge  connections  arranged  according  to  requirements  of  each  case.  The 
fllHi  aad  exhaust  connections  arc  the  »ame  as  given  for  steam  cylinders  of  pumps  in  ublc  on  page  5. 

DUPLEX  HYDRJIULIC  PRESSURE  PUMPS. 


S 


by  Ulustration  on  page  79,  we  also  make  our  improved  Hydraulic  Pressure  rnmp*  on  the  du^ltJi 
They  are  very  steady  in  action,  and  can  be  operated  automatically,  same  as  the  above.  We  hav* 
designs  and  patterns  for  all  sizes.     Prices  and  further  particulan  on  applica^n. 

6i 


THE  KNOWLES 

HORIZONTAL   POWER  PUMP. 


SiNOLE  Cylinder  Pattern. 


THE  cul  on  opposite  page  shows  one  of  our  improved  power  pumps,  Double  Acting 
Single  Cylinder  pattern,  fitted  with  gears.  We  also  make  the  same  pump  designed 
ID  drive  directly  by  belt,  without  inletmediaie  gearing.  Tliis  style  of  pump  has 
suction  and  discharge  valves  above  the  cylinder  barrel,  and  is  designed  to  stand  a  water 
pressure  of  loo  poands  per  square  inch.  Adjusttnenis  are  provided,  so  that  wear  can 
be  taken  up  in  all  bearings,  slides,  and  other  parts  subject  to  wear.  Every  part  iit  care 
fully  proportioned,  and  material  and  workmanship  are  of  the  best.  All  gears  and 
pinions  have  machine  cut  teeth. 

The  best  gun  meial  composition  is  used  in  thu  linings,  stuffing  boies,  valve  seats, 
and  pistons,  the  latter  being  suitably  packed  for  hot  or  cold  nater  or  other  liquids. 

Heavy  balance  wheels  are  provided  for  alt  sizes. 

The  capacities  in  the  table  below  are  figured  at  the  moderate  speed  of  So  feet  piston 
travel  per  minute :   this  can  be  increased  if  desired. 

We  have  patterns  also  for  power  pumps  arranged  with  inside  sr  fiilsidt  plungers, 
suital>le  for  gritty  or  bad  water. 

When  sending  inquiries  or  orders,  always  state  the  pressure  against  which  pump 
Kill  have  to  work. 

.■SIZES  AND  CAPACITIKS. 


■3 

I 

h 

% 

■^.1. 

li 

li 

4 

S 

11 

■g 

s„ 

1 

\ 

Code 

Si   -s 

SJ 

1  = 

S 

s 

Codt 

I- 

1 

1 

=1 

1 

I 
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l^il 

|| 

1= 

1 

.| 

Wold. 

= 

~6" 

"' 
'36 

=9 

<ii 

Elusion 

g  1  1; 

C,6o 

264 

~C 

"" 

3 

~6 

Embalmer 

\% 

6 

« 

% 

Iji 

Elusive 

S..4 

3^6 

6 

(' 

Embank 

JK 

6 

t. 

'H 

Elusory 

lo  \  in 

10,86 

3^6 

6 

6 

Embargo 

A 

A 

52 

!ji 

Kluied 

JO ;  J4 

r6j= 

3^6 

6 

(, 

Embase 

iU. 

■li 

3S 

=J4 

Eluling 

470 

M 

Embaitlid 

3'» 

,96 

^6 

2ji 

Eluxale 

12    16 

iS'Wi 

470 

S 

Embay 

4}l! 

^; 

'i% 

EI  van 

1=  1  14 

rj4S 

S 

6 

Ember 

*% 

\f 

=)S 

ElvUh 

t4  1  16 

21.32 

640 

s 

Embezzle 

5 

Sa 

2% 

Elysian 

r4i2l 

3^DO 

640 

ro 

Emblaze 

6 

^■9J 

117 

Emaciate'    16     f6 

^7.S4 

»j6 

Emblem 

7 

4.00 

■60 

Emanate'    16  !  24 

41.76 

836 

Emlrady 

rj 

5.:; 

109 

5 

Embale    1.         ; 

THE  KNOWLES  HORIZONTAL 

DUPLEX   POWER    PUMP. 

Piston,  or  Inside  Plunger  Pattern.   Girder  97  Frame. 

TH  K  Duplex  form  of  Power  Pumps  we  recommend  for  waier  works  service,  for  supplying 
hydraulic  elevators  and  for  such  other  places  as  require  a  very  steady  or  heavy 
pressure  with  uniform  action.  These  pumps  can  be  geared  directly  to  the  jack 
shaft  of  turbine  water  wheels,  or  can  be  driven  by  l>elt  or  gear  connection  from  line 
shafting  run  by  water  or  steam  power.  For  hydraulic  elevator  work  they  are  often  driven 
by  ga$  engines. 

These  pumps  are  carefully  designed  and  built  with  great  thoroughness.  Each  water 
cylinder  is  double-acting,  and  is  arranged  with  lining  and  valve-seats  of  composition. 
The  crank -shafts,  connecting  rods,  cross-heads,  gears,  etc.,  are  well  proportioned  and 
made  of  the  very  best  materials.  All  bearings,  slides,  etc.,  are  arranged  for  taking  up 
wear.  The  cranks  are  set  at  right  angles  ;  as  shown  by  the  engraving  on  opposite  page, 
these  pumps  are  arranged  with  heavy  band  wheels. 

All  gears  have  machine-cut  teeth.  All  sizes  in  the  following  list  can  be  made  for 
water  pressures  as  high  as  130  pounds  per  square  inch.  We  have  also  many  patterns 
for  pumps  of  this  type  designed  for  lighter,  and  for  heavier  pressures  than  the  above. 
As  the  cost  of  a  power  pump  depends  largely  upon  the  pressure  it  must  be  suited  for. 
•ilvays  in  sending  inquiries  or  orders  state  the  water  pressure  pump  must  develop,  a^ 
veil  as  the  capacity  required. 

SIZKS  .ANDCAP.VCITIK.S 


Dumeter 

of 
rylinders 

Stroke 

^> 
1         6 

12 

1  »aUons  per 
Revolution  | 
(Both  Cyl-  1 
indcr^) 

1. 14 

.^47 
4.C.S 

(Gallons 

per 
Minute. 

1     Suction 

iMschargc 

•» 
-> 

4 
4 

Code 

Piston 
Pattern 

Uord 

ln«.'"ie  PlunRtr 
}'a:ttr.. 

3 

92 
I  1  1 
198 
16? 

J 

5 

5 

Emphasis 
Emphatic 
P>mi>ight 
Empiric 

Emulou-" 
Emul-'ion 
Emul-ive 
Enah> 

m 
1 

12 
1  2 

5.8.S 
1        8.00 

2;)  5 
320 

5 
,         6 

4 

5 

Emporium 
Empower 

EnaMiiig 
Ena<.l 

s 

12 

10.14 

418 

8 

r, 

Empress 

Y.\\M\\w^ 

') 

1  2 

13.20 

S-^-*^ 

10 

8 

Emprise 

Enact  i\e 

10 

12 

16.28 

65, 

10 

8 

Emplion 

l^nactor 

10 

IS 

24.42 

65. 

12 

10 

Empurple 

Enam^u^h 

i: 

12 

.Vv4S 

940 

12 

10 

Enipu«»e 

Enamor 

1: 

IS 

.15  -0 

940 

12 

10 

Kmj>yema 

Enarmed 

1 : 

^A 

4''' 97 

940 

14 

1  2 

P-m|)yreal 

Enate 

•  ; 

iS 

48.00 

1 280 

14 

1  2 

Emulate 

Enauntcr 

u 

^'\ 

rijoo 

1280 

M 

12 

Emule 

Encamp 

l«. 

iS 

r,2/)6 

1670 

16 

I  \ 

Emulg'.' 

\-.XM.'AX\\\)*A 

I*. 

-\ 

'V)-55 

1670 

\U 

1  1 

Eniul;;»Mit 

Encankcr 

ALnO    I'ATTEKNS    ^OR    I.AKf^LK    J»IZtS    OK    OIHKK    CO".»  LI  S  A  TIO'.S 

The   capacities  are  figured   at  moderate  speed,  namely,  $0  feet  piston  travel  per 
ttinute.    This  speed  can  be  increased  if  desired. 
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VERTICAL   TRIPLEX   BELTED    POWER    PUMP. 


KNOWLES 

BELTED 


VERTICAL  TRIPLEX 

POWER   PUMP. 


3^ 


i.i? 

233 
6.525    j     261 

.  7-8J3  314 
!0  B.26=  350 
40,  9.91S  I  397 

J0,I3  24J    i    49J 

4o;i4.Sil    '  592 

40,17.628  !  70s 
4o|2o/)85  I  827^_ 


Bi  10 

n|36 

l«|30 
|B|30 


hpalLy-j 

i?    Arj^iio    c  ■■ 

,S      a!  48   10      6  " 


,27  '7 

i3^V  ^3 

■3S.(<  28-^ 

1385(  I  =8X 

46;i  I  35 

i48>i  I  37 

lO^H'  I  4^;i 

7'  I  5^ 


:937,  J  Si 
97)^  IBS 
97  fi  iw 


h 

1 

1 

r 

e 

i? 

'37 

3 

3 
4 
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<. 
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3'4 

1 
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^ 

397 

490 

592 
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ME\ 
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^s&l 

i.£ 

1 

20 

3 

30 

4 

20 

10 

1 

30 

6 

18X  ■'■bble 
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KNOWLHS  IMPROVED  DIIPLBX  PUMP. 

HtliULAH  PISTON  PATTEKN. 


i(N0WLES    iMPReVED 

DUPLEX    STEHM    PUMPS. 

Reoular  Piston  Pattern  For  Feeoinq  Boilers,  Etc. 

TX)  meet  a  preference  occasionally  expressed  for  a  well-made  inexpensive  duplex  pump,  to  work  against 
moderate  pressure,  with  clear  water,  such  as  operating  hydraulic  elevators,  pumping  into  the  tanks  of 
buildings,  feeding  b<rilers,  etc  ,   we  have  built  a  complete  set  of  patterns  embodying  many  decided  improve- 
ments upon  the  duplex  pumps  commonly  found  in  the  market. 

In  the  Knowles  Improred  Duplex  Pumps  plain  slide  valves  are  used  of  the  most  durable  form,  worked 
by  a  very  simple  and  adjustable  valve  motion  of  improved  design.  The  water  pistons  and  valves  are 
adapted  to  the  liquid  to  be  pumped.     The  water  cylinder!  are  brais  lined. 

The  weight  of  these  pumps  is  from  ten  to  twenty  per  cent  greater  th;n  the  duplex  pumps  of  other  mak- 
ers, as  commonly  built ;  they  also  have  the  advantage  of  longer  stroke,  and  as  the  wear  of  the  pump  de- 
pends on  the  number  of  rtfrvrm/r  of  motion  made  in  a  given  time,  their  durability  Is  proportionately  in* 
c  eased  by  this  feature.  Another  great  advantage  in  the  longer  stroke  is  the  smaller  amount  of  !»tcam 
necessary,  onacoottntof  less  clearance,  for  a  given  amount  of  pi&ton  speed. 

SIZES,  CAPACITIES  AND  PRICES? 
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TUMfS  FITTBI>  WITH  COMPOSITION  TISTON  KOliS,  arc,  AT  A  FLIGHT  AUDITION  Al.  COST 


*D«btcx  MUBM,  •rrangctl  with  iii«<l«  planners  inatead  of  tha  r«};al&r  pUtun  prttivrn  will  l>«  furnUlifil  at  th«  Kaiiif  prices  when  ori|«r«d. 

Light  service  or  Tank  Duplex  pumps,  »je  pages  95  A  and  95  B 
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KNOWLES  SPECIAL   DUPLEX   PUMP 


The  Knowles  Special  Duplex  Pump. 

Pressure  Pattern,  for  Boiler  Feeding,  Etc. 

;utoD  opposite  page  shows  one  of  ourspecial  pftttem  duplex  pumps  (sice,  6x4x6). 
ese  pumps  are  provided  with  double  actlag  water  pistons,  and  are  suitable  for 
«dins,  fire  service,  or  for  general  purposes.  The  water  cylinders  are  brass 
d  tbe  water  pistons  are  arranged  so  tbat  the  packing  may  be  readily  renewed 
luired. 
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4<^N0WLES   iMPReVED 

COMPOUND  DUPLEX  STEAM  PUMPS. 


( NQK-CtlNnENSING.) 
Rsgolar  InaldB   Plunger  PattiiTa. 


T*HE  compauDd  amnceaKat  o( 
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SIZES,  CilPHCITIES  AME  PRICES: 


m. 

c3& 

"5 

.,...„ 

#s 

"iS" 

:!^ 

s- 

S' 

■g.- 

te 

- 

IkM*. 

lacbet. 

iMhB, 

I.cb». 

Calloni. 

'""• 

nche.. 

Hh«. 

1 

aukd  11 

e 

,,," 

JO  to  100 

14710    »M 

■  ■Dd 

; 

i» 

im 

JO  to  100 

S!:K 

•  kod 

>0« 

SOtOlOQ 

KSS 

■  and 

i^T 

8M 

JOtOlOO 

3«»    t~ 

* 

MUd 

6 

>o>i 

*,T, 

JStOTOO 

ses.s 

uuS 

« 

■  and 

,oH 

^P 

JO  (O  loo 

4J010  900 

.H.d 

■oM 

"S.S 

(1".!^ 

■  ud 

d 

4>>la   70 

Ks;is 

lUd 

B.oo 

a  and 

96010100 

4U<1>0 

u« 

JEJ 

J40tO     »00 

SSISE 

■•"'- 

""■ 

4Ot0     70 

' 

FU«rs  r,TTB>  WITH  COMPOSITION  fHl»C 

.^™„.;^ 

Naop,,       ™,«»T,XT, 

*,"  Hie  applicalioa  of  our  Independent  Air  F 
landu)  to  (be  laigei  siei  of  above  pumpi,  h 

Caauovm  Cowpmhpio  DufLBi  Puhpihc; 


L  tlill  higher  degree,  and 


I^NeWLES   IMPR0VED 

Compound  Condensing  Pumping  Engines. 

DIRECT-ACTIND  DtTPLEX  PATTERN. 
For  Water  TSEIatks  Service  nf  Cities,  Towns  and  Villages,  Iran  and  Steel  Works,  eto, 

'T^HE  Direct-Acting  Compound  Condensing  Pumping  Engines  of  Knowles  Improved   Duplex  type  are, 

without  exception,  the  most  desirable  pumping  engines  that  can  be  adopted  for  use  in  water  works  pumping 
stations^  and  other  places  where  strict  teoH4mty  in  the  consumption  of  fuel  is  considered.  These  pumping  engines 
are  built  from  new  designs  comluning  the  latest  improvements,  and  we  can  confidently  say  that  they  are  raodds 
of  superior  workmanship,  ectmomy  and  efficiency. 

They  are  considerably  less  expensive  in  first  cost,  and  require  less  attention  and  repairs,  than  any  form  of 
rotative  or  *'  Cornish"  pumping  engines  in  use.  No  cosdy  engine  houses  or  massive  foundations  are  necessary; 
while  the  economical  advantages  resulting  from  the  expansion  and  condensation  of  steam  are  very  effectively 
obtained  without  the  complication  of  parts,  such  as  cranks,  fly-wheels,  eccentrics,  journals,  connecting-rods,  slides, 
working-beams,  etc.,  which  are  always  liable  to  derangement  and  subject  to  lost  motion  and  eccessive  finction,  «) 
ay  nothing  of  the  expense  for  the  increased  attendance,  lubricants,  etc. 

In  these  Improved  Pumping  Engines  there  are  but  two  sets  of  working  parts  —  i.e.^  the  main  piston-rocs 
with  their  steam  pistons  and  water-plungers,  and  the  steam  valves  with  their  valve  rods  and  valve  gear. 

Having  a  full  set  of  patterns  for  all  sizes — from  one  million  to  fifteen  million  gallons  capacity  per  diem  — 
md  superior  manufiurturing  facilities,  we  are  prepared  to  construct  and  erect  at  short  notice  the  most  complete 
Mimpir  z  wcks.     ''Ve  desire  to  call  the  attention  of  water  boards  and  committees  to  the  fact  that  we  have 

More  thin  300  Knowles  Pumping  Engines 

n  operation  in  water  works  of  the  cities  and  toMms  of  this  country  and  abroad. 

The  engravings  opposite  show  two  forms  of  our  improved  Compound  Condensing  Duplex  Pumping 
Engines — one  having  the  air  pump  independent  and  the  other  with  connected  air  pumps.  In  the  former  (page 
^a)  the  air  pump  and  conden^r  are  located  on  the  engine-room  floor  conveniently  near  the  .steam  cylinders  of 
pumping  engine,  with  an  overhead  feed-water  heater  placed  in  the  exhaust  connection  between  the  low  pressure 
cylinders  and  the  condenser.  In  the  latter  (see  interieaf  92^)  the  air  pumps  are  placed  below  engine-room 
Boor  and  are  worked  from  the  piston-rod  cross-heads  of  the  pumping  engine.  The  condenser  is  also  below,  with 
the  feed-water  heater  placed  on  an  angle  in  the  exhaust  connection  between  the  condenser  and  engine.  This 
connected  system  of  air  pumps  we  use  on  the  larger  sizes  of  pumping  engines.  All  pumping  engines  are 
provided  with  the  most  efficient  system  of  steam  jackets  and  other  improved  details. 

Estimates,  Plans  and  Specifications  ruRNisHso  on  apw-ication. 

,*«  When  desired,  we  furnish  our  Duplex  Pumping  Engines  provided  with  a  very  simple  and  efTecdve 
{JaienUd )  device,  which  enables  either  set  of  cylinders  to  be  operated  independently  of  the  other.  This  is  the 
Doly  practical  and  thoroughly  mechanical  turangement  of  the  kind.  It  requires  but  a  few  minutes  to  throw  it 
oto  operation,  and  does  not  form  any  obstruction  to  the  reguhu-  and  proper  working  of  the  machinery  when 
"unning  regulariy  as  duplex.  This  feature  is  an  important  advantage  where  a  pumping  station  is  not  supplied 
arith  auxiliary  pumping  machinery,  for  in  case  of  accident,  or  during  repairs  to  one  set  of  cylinders,  the  other  set 
aw  be  worked  with  the  same/MvY/v/  and  effective  motion  as  if  both  were  running  dupltx. 
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J^NSWLES   1MPR0VED 

DUPLEX  TSNK  PUMPS. 

For  Light  Service,  Etc. 

FR  pumping  water  or  other  liquids  to  limited  heights  and  distances  these  pumps  possess  special  advan- 
tages;  they  combiDC  large  pumping  capacity  with  small  expenditure  of  steam.  They  are  largely 
used  for  railroad  water  stations  and  general  tank  supply.  The  steam  cylinders,  in  proportion  to  the 
water  cylinders,  are  made  smaller  in  diameter  than  with  the  regular  pressure  pumps,  consequently  the  first 
cost  is  less— for  amount  of  water  pumped.  These  pumps  are  principally  used  at  railroad  water  stations,  gas 
and  oil  works,  blcacheries,  tanneries,  refineries,  plantations,  distilleries,  etc.  A  variety  of  valves  are  used 
best  adapted  for  pumpfaig  hot,  cold,  thick,  thin,  salt,  alkaline,  or  other  liquids.  The  water  pistons  are 
packed  with  adjustable  packiog  of  special  make,  and  the  water  cylinders  are  brass  lined. 

The  engraving  opposite  shows  a  Duplex  Tank  Pump  with  regular  piston  pattern  water  end.  We  also 
liimish  these  pumps,  when  desired,  with  regular  inside  plunger  pattern  water  cylinders  like  the  water  en<^ 
of  duplex  pump  on  page  90,  at  the  same  price. 


SIZES.  CAPACITIES  AND  PRICES. 
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2H 

2^4 

i!'i 

3 

^'A 

1% 

4 

i^ 

5 

iJ4 

5 

^^ 

6 

iH 

5 

^% 

6 

5 

i»/4 

6 

iW 

6 

i'.^ 

8 

2j'2 

6 

5      1 

n 


J'ri«*. 


-2^2 

•-^'-2 
2^ 
2'/^ 

3 
3 
3 
3 
3 
3 
3 
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8 
10 

8 
10 

12 
in 

12 


7 

8 

7 
8 

10 

8 
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ALSO  PATTERNS  FOR  LARGBK  lilZBS  AND  OTHBK  COMBINATIONS. 


cha 


Pumps  Htted  with  Composition  Piston  Kods,  etc.,  at  a  slight  .'additional  charge. 

Auxiliary  Boiler-Feed  Pumps  (single-acting  plungers)  attached,  when  ordered,  at  a  slight  additional 
jurge. 

%W  In  ordering  Duplex  Pumps  parties  will  please  state  fully  the  duty  to  be  performed,  i.  r.,  the  eleva- 
tioo  the  water  haF  40  be  pnmped  and  the  length  and  diameter  of  suction  and  discharge  pipes,  etc. 

95 -B 


KNOWLES  SPECIAL   DUPLEX    TANK    PUMP. 


The     Knowles    Special     Duplex     Pump. 

Tuk,  or  Uxht  Service  Pattern. 


>E  pumps  are  desig:ned  for  iise  where  the  liquid  handled  is  to  be  raised  only  to 
moderate  height.  They  are  mnde  of  the  piston  pattern,  pump  pistons  fibrous 
and  they  are  furnished  with  valves  of  hrftd  or  soft  rubber,  or  cf  metal,  as  required, 
;  to  the  liquid  to  be  handled.    Water  cylinders  are  brass  lintd. 


Ui 


4-Sq 

4.B9 

4-89 

6.66 

6.66 

lo 

6.66 

:b  FUtoo,    Gairuiifl,  per 


..47 

1.47 

I.M 

1.66 

1.66 

1. 91 

'■45 

a- 45 

2  45 

3.57 

3-57 

J- 75 

3-75 

36s  "  610 
365  '■  610 


'  89CP 


690! i«S   I 

3<^'  93S.2M3 
560  "   935'2li  ,1 

7.10 ;;  i»o  M-i  :i 

7.-!0"  iiioi2!i,i 

730"  IlJO'j^i^ 

990  "  1660,  [  'j  J 
990"  i66o'i>i  3 
990"  i66oi2ji3 


[li^t   additional   charge   is  made  when   pumps 


dc^ifnate  the  sizes  give  the  diameter  ol'  ^ 
e.  or  use  code  word. 


,  Genoemtl 
Genoessig 
Genoeihigt 

I  Genoffel 
[  GenoilliT^ 
I  Genoodigd 
I  (Jeiioper 
I  Genoplesio 
I  Genopt 
I  Genosiride 


e  fittt'd  «illi   brass  pistons  and 
lilt  water  lylinders,  aod  length 


THE  KNOWLES  COMBINED  SPECIAL 

DUPLEX  PUMP  AND  BOILER. 


T 


Reoulm   Uprioht  Tubular   Boiler. 

COHruTI  HiTH  AuiiLiov  BolL«  Fkku  Pu>ir.  Buit  Plite,  Smuuii  Kuhnit,  Gkhtb  Bah*, 
uc«  Cm«^  Stbah  G»uot  W*iM  Gaug..  S*Fiirv  Valvk,  Gl«b«  Valvis.  Bum-orr Cocks.  Stbah 
}  ExHAUiT  Piras,  Boiler  Fud  Cokhictioh,  Valvis.  Unioni  and  Nhbmiaiiy  Fittihu^,  etc 

[S  comUiutioD  of  DupJu  Steam  Pump,  with  upright  mbular  boiler  and  tiilBR>coinpl«1c  iilhc  mot 
iDQipact,  icrriceable   aod   iniipcnuTC   nuchlnc   of  iU  kind   (er  lupplylng  water  to   hotels,  publif 

The  lUentioa  of  plaatalinn  ownenlt  pankulaily  called  to  theetpeiial  advantage  ol  thig  light,  poruble, 
IcoDTtnkiil  puDiMBK  apparalu)  lor  the  water  Mipply  lor  irrigating  purpoMm,ele.    The  entire  matliine  can 

The  whale  appantu  ii  o(  the  beat  manufacture,  the  bailer  being  perfectlr  alt  and  guaranteed  lo  ire 
IBdl  presaun  Tinted  to  irn  pounds)  per  iquare  inch.  When  water  i>  lo  be  forced  not  higher  than  y.  lo  7S 
:.  the  "Tank  Puioh"  are  prelerable  and  leueipeniin     Auxiliary  Plunger  Pumpi,  lor  Iccding  thr  boilerg 


RECUI.AR  PATTE 

N  FOR  GENERAL 

SERV 

ICK 

- 

~^ 

i 

a 

1 

1 

Stiokei  per 

Bo^hTvuSllr. 
at  Speed  Mtaled 
perMinute. 

II 

li 

■|.S- 

is, 

Telemphie 
Word 

lache* 

i^a 

"TT 

5 

Calk™. 

1^ 

In. 

"in.. 

"i„» 

3 

z 

3 

.04 

100  to  J50 

S  to    10 

H 

H 

~JJi 

1 

Gladden 

4J4 

itj- 

4 

H 

V 

1.4 

Gladding 

5'X 

3Ji 

5 

40  ■'     80 

h 

'•4 

•  •A 

Gladly 

1 

I 

■33 

100  ■■   150 

60  ■■  100 

'•A 

3 

Gladness 

7'A 

4>i 

6 

.41 

100  "  150 

85  '■   '^5 

'H 

4 

3 

Glad»ime 

7>i 

5 

6 

^ 

100  •'  .50 

too  "   150 

'H 

3 

Gladwin 

7H 

4)j 

lO 

7S  "  12s 

too  "  170 

\% 

3 

Glamour 

9 

l_ 

■93 

75  "  'J5 

135  "  230 

'-% 

4 

3 

Glance 

lO 

ro 

7S  "   125 

_i«o  •■  300 

^% 

S 

4 

Glancing 

T 

ANKOR"LI 

jHTSERVKF 

■■  l-U 

Ml-S. 

4K 

TjT 

~~^ 

'^ 

fOO  lo  JOO 

40  to    80 

% 

V 

2/2 

'ii 

Glanders 

I'' 

w 

5 

38 

100  "  150 

75  "  110 

3 

^A 

Glandule 

5V 

* 

.67 

.00  -  150 

130  '■  195 

^% 

3 

Glaring 

6 

7>i 

6 

1.14 

100  '■  ISO 

izs  "  340 

\^ 

6 

5 

Glassy 

7}4 

7M 

6 

1. 14 

too  "  150 

325  ■'  340 

<-A 

6 

5 

Glazier 

6 

s;i 

6 

1.47 

100  ■'  150 

29s  •■  440 

1 

'•'A 

(, 

S 

Gleaming 

6 

75  "  '^5 

iSo  ■'  300 

'/. 

5 

<;ieaner 

7§ 

7 

r66 

75  '■  '25 

245  "  4'o 

'•A 

(, 

s 

Glebe 

%% 

2-45 

75  "  '^S 

365  ■•  5.0 

>'A 

(, 

5 

Gleeful 

lO 

8}i 

10 

2-45 

75  "  '^5 

365  ■■  f.io 

'^H 

'' 

5 

Gleety 

•l^^'lli 


er  eyi  jadtn  and  lei>jl\i  A  iMolM.ot^st  wSfw*- 


THE  KNOWLES 

UNDERWRITER  FIRE   PUMP. 

Mutual  Insurance  Companies'  Specifications. 

IN  our  Underwriter  Fire  Pump,  the  water  passages,  valve  areas,  and  suction  and  dis- 
charge nozzles  are  all  much  larger  than  in  any  ordinary  pump,  so  a  greater  amount 
of  water  can  be  discharged  without  water-hammer.  Also,  the  steam  and  exhaust 
ports  and  nozzles  are  designed  so  as  to  give  unrestricted  passage  to  the  steam.  The 
pump  is  "rust-proof,"  and  will  start  instantly,  after  standing  unused  for  a  long  time. 
The  piston  rods  and  valve  rods  are  made  from  Tobin  bronze.  All  stutHng-hoxes  and 
glands  are  brass  lined.  Plungers  and  plunger  sleeve  are  of  composition,  but  the  metals 
are  differently  mixed  to  prevent  cutting.  This  mixture  of  the  metals  has  been  a  subject  of 
much  experiment  and  study ;  it  has  now  brought  us  great  success,  as  the  parts  work 
perfectly  upon  each  other,  without  friction  or  impairment. 

Each  pump  has  the  following  fittings,  heretofore  charged  as  extras,  but  now  included 
in  the  price  and  regularly  furnished  : 

Capacity- Plate  on  Discharge  Air-Chaml>er. 

Stroke-Gauge,  graduated  on  each  end. 

Vacuum,  or  Suction  Air-Chamber. 

Steam-Gauge,  5  inches  diameter. 

Water-Gauge,  5  inches  diameter,  with  duplex  spring. 

Relief -Valve  of  large  capacity. 

Relief- Valve  Discharge-Cone. 

Set  of  brass  priming  Pipes  and  special  valves. 

Required  number  of  2%  inches  Ludlow  Hose- Valves. 

One  pint  Sight-Feed  Cylinder- Lubricator. 

All  according  to  the  specifications. 

On  account  of  the  larger  passageways,  brass  parts  and  attachments  mentioned,  the 
pmnp  necessarily  costs  more  than  an  ordinary  fire  pump;  but  the  cost  by  the  gallon 
Ascharged  is  less,  since  the  Underwriter  pump  can  deliver  a  greater  quantity  of  water 
in  the  same  length  of  time.  It  is  also  much  heavier  and  stronger,  with  >uperior  work. 
manship,  and  better  protected  from  rust  and  accident. 

TABLE  OF  SIZES  AND   CAFACITIKS. 


Diameter ' 

of  Steam  I 

Cvl-      1 

inders. 


12 
14 


Diameter 
of  Water 
Plungers. 


Length 
Stroke. 


I 


Normal 

Capacities, 

Gallons 

per 
Mmute. 


Number 

of  Fire 

Streams. 


16 
18 
20 


6 

7X 

9 
10 

12 


12 
12 
12 
12 
16 


320 
500 

750 
1000 
1500 


3 
4 


Steam 
Pipe. 


-/2 


^y2 


4 
5 


Kxhaust 
Pipe. 


3 
4 
4 

5 
6 


Suction 
Pipe. 


6 

8 

10 

12 

14 


nis. 

charge 
Pipe. 


5 
6 


7 
8 

10 


Code 
Word. 


Ensijxn 

ICnsignry 

Knskiecl 

Enslave 

Knsnarl 


The  actual  capacity  of  each  pump  is  more  than  the  Underwriters'  rating,  and  a 
greater  speed  can  be  attained,  that  will  increase  the  number  of  ftre  streams. 


lOI 


ra 


TCNOWll;^   M'tUAL    DUPLEX   PUMP. 

UTSniL  PACKED  Fl.UNlIEk  PATTERN. 


THE    KNOWLES 

SPECIAL  DUPLEX  PUMP. 

OvTsiDE  Packed  Plunger  Pattern. 

4cli*vrra'Liqiudi  under  ubiuuaIIjf  taHtf  prruiiK,qv1  rv  «cfH  IfO  id  450  pvund*  fCf-fqumreiarli. 
la  Ibt  iuKKr*)'^  »llkll  BCir  in  (hr  WAIcr  ptuBvcrB  mmy  be  I j ken  up,  bj  ttniagovf  ^c  picking 
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2      300 

Gibbed 

i      4 
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67  ■■   100 

■  M 
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^x'  300 

Gibbering 
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2         '4 
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3     1    350 

Giddily 

i 

50"ioo|ioi  ■'  204 

=ii'i 

3      1    :So 

Giddy 

50-'  100     iij  ■'   244 

^'A\S 

4      '    250 

GiebelRdd 

G 

"■47 

SO"  ■oo|i47  ■■  294 

sji    s 

i      ;    230     Giebelmoni 

:« 

so"  100'    54  ■•   io3 

^-'A 

3       '  4 

3         450    ICictlroyc 

* 

50"  100      65  "   130 

zH 

3      14 

3       1    450    iGiegelde 

i 

'° 

JJS 

SCMc^I    85..   170 
50"  loo    101  '■  204 

2'A 

2-i 

3      U 
3      I-) 

3       ,    joo    ,(ii.kij2e,s 
3         300   ((Jienaffe 

6 

50"  100     •Zi  ■•   244 

:'A 

3      15 

4      1    300    ;<;ienmaol 

6 

iJ      1.47 

50  ■■  100     !47   "   ^'J-t 

^Ji 

3     '5 

1.6& 

50"    100       166    ■'     JJ2 

^•A 

3'  i<J 

5         3C0    Kiierentle 

J.OO 

50  "  100     ;0o  ■'  400 

z% 

3     ."^ 

5      '    300    !(;ietenoog 

i.Oi 

50"  103    r,,.   ■■  3S3 

=« 

3     |6 

5       .    300     Cierevcdtr 

7.'i 

I.JO 

50  ■■  lOO 

230  '■  4G0 

--A 

3     l"^ 

5       1    300    KJicrigaaid 

5 

.■■'*' 

50  ■■  iOO 

MS  ■'    170 

=% 

3        4 

3           3C0    Cierpont 

5 

50  - 100 

102  "   204 

^'A 

J       14 

3      '    3Q0    iGierput 

(1 

so  ■■  100 

122  ■■  244 

^•A 

3      'i 

4       1    300    'GLersch 

G 

1.47 

SO  •■  100 

147   ■•   204 

^a  ,i    1 5 

4      1    300    iGiersljes 

r. 

iS 

40"   80'  i?6  ■'  35> 

-'i   -i    ,(• 

5         450    Giervalk 

.0      1.66 

JO"  100    166  "  332 

='A'i    '6 

5       '    300    iGier^iwaluw 

7 

SO  '■  too   joo  ■■  400 

^.'i.3      l<i 

5         300    |Giessbaa 

7 

tS 

3.00 

40"   80   240  "  4S0 

-!i,i      \7 

r,      ,    450    'Giessen 

-■i 

SO"  ■<»    '9'  '•  382 

2.-4   '1         'f. 

S      j    300     Giesskelle 

7fi 

i.30 

50"  100    sjo  "  460 

;fi  1 .!      1  6 

S       1    300     Gieasmodel 

8 

i.iK 

50"   100     2lS    '■    43'' 

-!i    3     '7 

6         300    iGiesRtisch 

1  s 

2/.. 

50"  too    261  "  522 
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:.'^.3      !» 
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7      '    =S0 
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THE  KNOWLES  SPECIAL  DUPLEX  PUMP— CONTINUED. 
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6 

11 
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4S<> 

GietkacI 

4S° 

Gielknnst 

45° 

Gietnaad 

4S° 

Gietsel 

300 

Ciettafels 

300 

Giettappen 

300 

3^° 

Giffleras 

45° 

Giffleronl 

450 

Giftappels 

3°° 

Gifibecher 

300 

Gift  blase 

4  so 

Gifldamp 

400 

Giftednesx 

ISO 

Gifteri 

250 

GiE.g.ue,« 

250 

Giflhaus 

250 

Giftigheid 

350 

GiflifiSlen 

350 

Giflkrabbe 

300 

Giflkugel 

JOO 

GiftmlKct 

250 

Ciflpfeil 

45° 

Giflrinni' 

250 

Gifl«ack 

450 

Giftspii^ 

2  SO 

(liflwerc-nd 

(liftzahn 

4W 

(.igajoga 

4>o 

400 

Gignnlicai 

2  SO 

Gigan.one 

2V> 

Gigget* 

-y 

COMPOUND  DUPLEX  PL-UNOER  PUMPS.    Clisi, 


KNOWLES  AUTOMATIC    FEED  PUMP    AND    RECEIVER. 


i^  !t  a.-Cunr-ldtcN  in   :.':■:   :-.  .r  vt  r       '.'..-•'   i  -  r     -  .■- 

ajui  fMjrvly  prcvent>  aJi  sr.:inp.r.g  ir.  1  •  KiirruLr.zijr-        ■,:--. 

le   ase   of    traps   hiving  intermiiteDC  acjoa.     Trrc  Axziin.L'r   ys^Tn   rue:    «.: : 

ivcr  can  be  used  for  other  purposes  thaa  a  Inikr  feed  jpsiT..tii2* .  izc  mKaaii^   :  r 

at'tng  the  brine  circmlat'on  in  icfr-gwaring  ■Mirim  ij.  for  t&e  leaiiperxxic  cca^-i.';^ 

er  cooling  and  for  other  diculating  pvpcaes. 

rhb  apparatus  also  makes  an  eficieat  fofiB  of  gut^eiaw  fer  mTTirannng  a  x.TL::*m 

r  kvel  in  steam  hcadng  sjstean.    Whea  vaed  for  tb3»  yapomt  -Sbt  rs:^  itr  .^ 

d  at  the  height  at  vhich  it  b  leqaired  to  maiataBi  tke  nxt:  £ikfc.     '^'iita.  :>rii:-t::. 

eceivcr  and  pump  nay  be  separated,  the  leteiici  beiaif  jlMced  as  ixit  «si±^  Iztt 

.  and  the  pump  located  bdow  at  any  co&YeKoit  point. 

Referring  to  the  illustration  on  the  oppoaiic  page,  it  vi3  be  wxxxd  ii^:  zi  t     ir. 

ed  steam  enters  by  the  inlet  notiie  at  the  top.  andfalkto  :be  zkki-jsl  -.c  'jirt  '*::*■  •  -j- 

vater  cannot  accumn!ate  in  any  quantity,  as  in  rising  it  I'i'jk  -^t  ZiZii,-.   ^zr.   --.t 

a  pump  takes  it  away  immediately  and  forces  it  to  the  bcikrr.    1  be  pltlt  1?  ■.-.*.  -k  *  -: 

I  the  float  by  means  of  the  intermediate  oonnectioDs.  and  lalari:  1  ^-eir   -:  -  ."^z 

.'u  the  float  rises  the  pump  b  started,  and  the  speed  b  rfc^:.la:*.-'  k: .:::_'  £        - :  t 

itity  of  water  flowing  into  the  receiver — the  larger  the  qfiart:*T  of  v^:^-  -  r  1  '.i,v.^. 

^w&p  moves.    The  pump  slows  down  as  the  supply  of  water  c:c-p^  if   k^:  v  itc  i: 

ts  the  pump  stops  entirely. 


[tcli^ercd  per 
Minou. 
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Sqiure  Feet  of 

RadiatincSarface 

it  willDiaiB. 


SvOOO 


Space  «~icci:p<K-d 


W'Mhfa. 


36  inches     25  inches 


22  inches 


:  'UW'x^.. 


Gliblv 


NUMBERED  LIST  OF  PARTS  Op  KNOWLES  SPEQAL 
DUPLEX  PUMPS. 


NCH  STROKE  AND  UNDER. 


OF  SPECIAL  DUPLEX  PUMPS,  SIX  INCH 
STROKE  AND  UNDER 

uid  numbered  on  the  opposite  page.  Customers  in  ordering  parts,  to 
will  please  sute  the  size  of  their  pump  and  the  Maiiafactarers*  Serial 
kg  Ust  of  the  parts  desired,  with  their  respective  names  or  numbers.  For 
Df  Manafocturera*  Serial  Number  seepage  115. 


LIST  OF  PARTS. 


nders,  right  or  left. 

32>^.  Piston  Rod  Stuffing  Box  Follower 

V  steam  and  water  ends. 

33- 

Spool,  and  Setscrew. 

nder  Head. 

35- 

Plunger. 

jtun  and  water  cylinders. 

36. 

Plunger  Sleeve. 

It. 

37. 

Binder. 

It  Cover. 

38- 

Plunger  Jam  Nut. 

1 

39- 

Plunger  Nut. 

ifut. 

40. 

Valve  Seat. 

41. 

Valve. 

Ituffing  Box  Cap. 

42. 

Valve  Backing. 

I  Stuffing  Box  Follower. 

43- 

Valve  Bolt. 

aw. 

44. 

Valve  Spring. 

aw  rin. 

45- 

Plunger  Pump  Cylinder. 

46. 

Pump  Cap. 

ik. 

47- 

Plunger  Pump  Head. 

ind  Washer. 

S2. 

Piston  Pump  Cylinder. 

S3' 

Valve  Plate. 

fl 
• 

54. 

Piston  Pump  Head. 

r. 

S5- 

Water  Piston. 

t 

56. 

Piston  Follower. 

t. 

57. 

Water  Cylinder  Lining. 

58. 

Steam  Cylinder  Head  Studs  and  Nuts. 

>n. 

59. 

Steam  Chest  holding  down  Studs  and 

>n  Rings. 

Nuts. 

m  Nut. 

rx). 

Water  Cap  Studs  and  Nuts. 

• 

61. 

Water  Cylinder  Head  Studs  and  Nuts. 

Stuffing  Box. 

62. 

Bolts  and  Nuts  for  Steam  and  Water 

Staffing  Box  Cap. 

Cylinder  Feet. 

lop 


NUMBERED  LIST  OF  PARTS  OF  KNOWLES  SPECIAL 
DUPLEX  PUMPS. 


O-INCK  STROKE  AND  OVER. 


PARTS  OF  SPECIAL  DUPLEX  PUMPS.  TEN  INCH 

STROKE  AND  OVER 

are  illustrated  and  numbered  on  the  opposite  page.  Customers  in  ordering  parts,  to 
avoid  mistakes,  will  please  state  the  size  of  their  pump  and  the  Manufacturers'  Serial 
NambeTf  giving  list  of  the  parts  desired,  with  their  respective  names  or  numbers.  For 
method  of  finding  Manufacturers'  Serial  Number  see  page  115. 


LIST  OF  PARTS. 


1.  Right  or  left  Steam  Cylinder. 

2.  Cushion  Valves. 

3.  "  "        Stem. 

4.  "  "  "      Cap 

5.  "  "        Hand  Wheel. 

6.  Drip  Cocks,  Steam  end. 

7.  Flange  for  Exhaust  Pipe. 

8.  Steam  Cylinder  Heads. 

9.  Steam  Cylinder  Foot. 

0.  Steam  Chests. 

1.  Steam  Chest  Covers. 

2.  Steam  Pipe. 

3.  Slide  Valve. 

4.  Valve-rod  Nuts. 

5.  Valve-rod. 

6.  Valve-rod  Stuffing  Box  Gland. 

7.  Valve-rod  Jaw. 

8.  Valve-rod  Jaw  Pin. 

9.  Link  (long). 
9^.  Link  (short). 

20.  Crank  Pins. 

21.  Pedestal. 

22.  Long  Lever. 

23.  Short  Lever. 

24.  Upper  Rock  Shaft. 

25.  Lower  Rock  Shaft. 

26.  Keys  for  Rock  Shafts. 

27.  Steam  Piston. 

28.  Steam  Piston  Rings. 

29.  Steam  Piston-rod  Nut 


30.  Piston-rod. 

31.  Piston-rod  Stuffing  Box. 

32.  Piston-rod  Gland. 
23.  Spool. 

33}^'  Spool  Pin. 

34.  Centre. 

35.  Plunger. 

36.  Plunger  Sleeve,  or  Renewable  Lining. 

37.  Binder. 

38.  Plunger  Jam  Nut. 

39.  Plunger  Nut. 

40.  Valve  Seat. 

41.  Valves. 

42.  Valve  Backings. 

43.  Valve  Bolt. 

44.  Valve  Spring. 

45.  Pump  Cylinder. 

46.  Pump  Cylinder  Cap. 

47.  Pump  Cylinder  Heads. 

48.  Discharge  Elbow,  and  Air  Chamber. 

49.  Hand-hole  Plates  for  Discharge  Valves. 
49^.        *'  "        "    Suction  Valves. 

50.  Discharge  Screw  Flange. 

51.  Suction  Screw  Flange. 

58.  Steam  Cylinder  Head  Studs  and  Nuts. 

59.  Steam  Chest  holding  down  Studs  and 

Nuts. 

60.  Water  Cap  Studs  and  Nuts. 

61.  **       Cylinder  Head  Studs  and  Nuts. 

62.  Bolts  and  Nuts  for  Steam  and  Water 

Cylinder  Feet. 


Ill 


NUMBERED  LIST  OF  PARTS  OF  KNOWLES  SINKING  POMPS. 


PARTS  OF  KNOWLES  SINKING  PUMPS 

are  illustrated  and  numbered  on  the  opposite  page.  Customers  in  ordering  parts,  to 
avoid  mistakes,  will  please  state  the  size  of  their  pump,  and  the  Manufacturers' 
Serial  Numbery  giving  list  of  the  parts  desired,  with  their  respective  names  or  numbers. 
For  method  of  finding  Manufacturers'  Serial  Number,  see  page  1 1 5. 


LIST  OF  PARTS. 


100. 

Ring  Bolt.                                                       1 

[22. 

Hinge  Pin  for  Lug  Bolt. 

101. 

Upper  Steam  Cylinder  Head.                      1 

'23. 

"     **    Swing-off 

Holding 

102. 

Wrought  Iron  Dog  —  main  piece. 

Bolt. 

103. 

"          **        **    —  lower  piece.              i 

[24. 

Swing-off   Holding   Bolt, 

Nut 

and 

104. 

Bolt,  for  lower  Wrought  Iron  Dog. 

Washer. 

105. 

Nut.         "                "             "        **                ] 

[25. 

Removable  Cylinder. 

i<y). 

Washer.  "                '•            •*        '*                | 

[26. 

Discharge  Valve. 

107. 

Bracket  for  Rocker. 

[27. 

**             "        Spring. 

loS. 

Piston  Rod.                                                       j 

[28. 

»*             "        Bolt. 

1C9. 

*•     Nut.                                               ] 

[29. 

"        Nut. 

1 10. 

Tie  Rod.                                                            , 

'30 

Pump  Bucket,  forming  s 

eat  of 

dis- 

III. 

*»       '*     Nut. 

charge  valve. 

1  12. 

Water  Plunger.                                                  j 

'3«- 

Suction  Valve. 

113. 

*•     Stuffing  Box  Gland.                , 

'32. 

'•      Seat. 

114. 

»«    Pack*g.               , 

^33- 

"             **      Spring. 

115. 

*•           •♦           '*    Bolt.                    ] 

134- 

"      Bolt. 

116. 

..      JJu(                             ^ 

'35- 

Valve  Rod  Guide. 

117 

Main  Stuffing  Box  Casting.                           , 

136. 

Piston  Rod  StuHing  Box 

Gland 

(for 

iiS. 

Upper  Water  Cylinder  Casting. 

steam  cylinder). 

119. 

I^wer      " 

'37- 

Steam  Chest. 

120. 

Bolts  for  fastening  Dogs  to  Pumps. 

[38. 

Rocker  Bar. 

121- 

Swing  Bolts  with  nuts  and  washers. 

f39- 

Tappet  Arm. 

for  fastening  upper  water  cyl.  cast- 
ing to  lower  water  cyl.  casting. 


For  other  parts  of  Pump  (for  Steam  Cylinder,  Valve  Gear,  etc.),  see  tvcxl  V'^'^' 
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PARTS  OF  KNOWLES    SINGLE    PUMPS— REGULAR    PATTERN. 
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TO  CORRESPONDENTS. 

IN  ORDERING  A  PUMP,  it  is  to  the  interest  of  the  purchaser  to  fully  inform  us  on 
the  following  questions : 

1st.     For  what  purpose  is  the  pump  to  be  used  ?  What  is  the  average  steam  pressure  ? 

2d.  What  is  the  liquid  to  be  pumped;  and  is  it  hot  or  cold,  clear  or  gritty,  fresh, 
salt,  alkaline,  or  acidulous  ? 

3d.     What  is^the  maximum  quantity  to  be  pumped  per  minute  or  hour  ? 

4th.  To  what  height  is  the  liquid  to  be  lifted  by  suction;  and  what  is  the  length 
and  diameter  of  the  suction  pipe,  and  the  number  of  elbows  or  bends  ? 

5th.  To  what  height  is  the  liquid  to  be  pumped,  and  what  is  the  length  and  size  of 
discharge  pipe? 


WHEN  ORDERING  PARTS. 

OWING  to  the  fact  of  our  having  constructed  pumps  of  the  same  size  for  different 
duties,  and  also  on  account  of  the  improvements  which  we  have  made  from  time 
to  time,  during  our  long  business  career,  it  is  absolutely  nkcessary  that  all 
orders  for  parts  should  be  accompanied  with  the  manufacturer's  serial  number  of 
the  pump  for  which  said  parts  are  required. 

This  number  will  be  found  stamped  in  some  conspicuous  position  on  every  pump 
made  by  us.  All  direct  acting  pumps,  both  single  and  duplex,  have  the  number  stamped 
on  the  edge  of  the  steam  cylinder  h&ad.  All  single  pumps  have  it  stamped  on  the  edge 
of  the  steam  chest  head^  in  addition.  In  the  case  of  the  triplex  power  pumps,  there  is  a 
number  plate  which  is  always  placed  on  the  frame,  and  the  serial  number  is  also 
stamped  on  the  end  of  the  crank  shaft.  On  single  and  duplex  power  pumps,  horizontal 
pattern,  the  number  is  always  stamped  on  the  crank  pin  and  on  the  connecting  rod 
strap;  also  on  the  outside  flange  of  the  water  cylinder  head.  There  is  also  a  number 
plate  placed  generally  on  the  frame,  although  sometimes  it  ii  j)laced  on  the  water 
cylinder  on  the  inside  end.  On  air  compressors  the  number  is  stamped  on  the  edge  of 
the  flange  of  the  cyUnder,  also  on  the  edge  of  the  cylinder  head;  and  there  is  also  a 
number  plate  placed  on  the  centre  piece. 

As  we  manufacture  every  part  to  gauge,  and  have  a  complete  rCv:ord  of  all  pumps 
built  by  us,  we  can  send  correct  duplicate  pieces  on  receipt  of  above  information. 
Without  manufacturer's  number  we  cannot  duplicate  parts  with  certainty. 

If  the  manufacturer's  serial  number  has  become  covered  with  rust,  dirt  or 
paint,  take  a  file  or  a  piece  of  emery  cloth  and  rub  at  the  point  indicated  above.  This 
will  bring  oat  the  manufacturer's  number  so  that  it  can  be  easily  read. 

KNOWLES  STEAM  PUMP  WORKS. 


The  Knowles  "Side  Pipe  and  Strainer" 

With  and  Without  Suction  Chamber  Attached. 
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DIRECTIONS  FOR  SETTING  UP  AND  OPERATING 

KNOWLES   PUMPS. 


IN  erecting  a  pomp,  always  be  sore  that  pump  b  so  connected  as  to  provide  a  foil aad 
uniform  supply  of  the  liquid  to  be  handled.  To  accomplish  this  result,  the  siictiM 
pipe  should  never  be  any  smaller  than  the  size  corresponding  to  the  suction  opening  of  the 
pump,  as  per  table  in  the  catalogue.  When  long  suction  pipes  are  used,  it  is  necetmy 
to  increase  the  diameter  to  allow  for  the  increased  friction.  The  suction  pipe  shoild, 
accordingly,  always  be  made  as  short  as  possible,  and  with  as  few  bends  as  pncticiUih 
and,  when  convenient,  use  full  round  bends  rather  than  elbows. 

The  same  remarks  apply  to  the  arrangement  of  the  discharge  pipe,  althoogh  BOC 
with  the  same  force,  since  in  the  discharge  pipe  the  full  power  of  the  pump  is  alifa|i 
available  to  force  the  liquid  through  the  discharge  piping,  while  in  the  cue  of  the 
suction  pipe  only  the  atmospheric  pressure  is  available  to  force  the  liquid  into  the  pvBp^ 

Care  should  be  taken  in  laying  the  suction  pipe  to  maintain  a  uniform  grade,  so  M 
to  avoid  air  pockets.  Where  the  ^-ater  supply  is  taken  from  a  pond,  it  is  well  to  1^ 
the  suction  pipe  below  the  level  of  the  water  in  the  pond,  if  possible,  all  the.  way  to  the 
pump,  and  then  to  carry  the  pipe  up  vertically  directly  to  the  pump.  In  this  way,  most 
of  the  suction  pipe  will  always  remain  full  of  water,  and  liability  to  air  leakage  is  pre- 
vented. Where  pipe  has  to  be  laid  underground,  we  recommend  the  use  of  cast  iros 
flanged  pipe  for  all  sizes  where  it  can  be  obtained.  Use  every  precaution  in  laying 
pipe  to  prevent  foreign  matter,  as  sand  or  iron  chips,  from  entering  the  pipe.  Material 
of  this  character  will  quickly  cut  out  the  lining,  pistons,  and  valves  of  a  pump,  pio- 
ducing  serious  injury.     The  same  remarks  apply  to  the  steam  pipe  of  the  pump. 

The  suction  pipe  and  its  connections  must  be  perfectly  air  tight,  as  a  very  smil 
leak  will  prevent  the  proper  working  of  the  pump  and  impair  its  efficiency.  Before 
covering  the  suction  pipe  it  is  advisable  to  submit  this  pipe  to  a  test  pressure  of  aboit 
25  lbs.  per  square  inch,  to  make  sure  that  no  leaks  exist. 

All  valves  in  the  suction  and  discharge  piping  should  be  gate  valves. 

In  all  cases  where  pump  is  to  lift  water  by  suction  it  will  be  found  convenieit 
to  provide  a  priming  pipe  leading  to  the  cylinders  of  the  pump,  or  if  suction  pipe  to  pMh 
vided  with  a  foot  valve,  this  priming  pipe  may  l)c  led  to  the  suction  box  of  the  poM^ 
This  priming  pipe  may  take  its  supply  from  a  tank,  or  from  the  discharge  pipe  of  tie 
pump;  being  connected  to  the  discharge  pipe  at  a  point  beyond  the  main  disduofi 
valve.  An  air  cock  is  provided  for  the  water  cylinder  cap,  and  by  opening  thb  sir  oock 
the  water  is  allowed  to  fill  the  cylinders  displacing  the  air  which  they  contain. 

In  admitting  water  to  the  suction  l)ox  of  the  pump  care  should  be  taken  that  srf" 
ficient  pressure  is  not  developed  at  that  point  to  burst  any  portion  of  the  snctioa  pipla^ 
A  relief  valve  placed  in  the  suction  pipe  will  prevent  any  possibility  oi  Mb  ooauiing. 

When  the  water  cylinders  of  the  pump  have  been  filled  irith  water,  the  vaNe  in  dM 
priming  pipe,  and  the  air  cock,  may  be  closed,  and  the  pomp  ie  thmi  wmdfim  ■laitli^ 


I'D  the  case  of  light  suctioii  lifts  the  pump  will  readily  pick  up  the  water  in  the  suction 
pipe  without  the  above  precautions  being  taken. 

Pumps  of  piston  pattern,  owing  to  thi  facility  with  which  packing  can  be  renewed, 
awd  the  smaller  clearance  spaces  in  the  pump  cylinders,  are  particularly  efficient  for  lift- 
ing water  by  suction,  where  the  circumstances  are  such  that  it  is  impossible  to  prime  the 
suction  piping  before  starting  the  pump. 

A  large  suction  chamber  placed  on  the  suction  pipe  close  by  the  pump  is  very  advan- 
tageous, and  for  pumps  running  at  high  speed  is  a  necessity. 

Care  should  be  taken  to  locate  the  suction  chamber  in  the  continuation  of  the  line 
ci  flow  in  the  suction  pipe,  so  as  to  relieve  the  pulsations  in  the  suction  pipe  in  the  most 
efficient  manner. 

For  strainers,  foot  valves,  etc.,  see  pages  1 16  and  1 17  of  this  catalogue. 
Water  at  a  high  temperature  cannot  be  raised  any  considerable  distance  by  suction. 
For  pumping  very  hot  water  place  the  supply  high  enough  (or  the  pump  low  enough)  so 
that  the  water  will  gravitate  to  the  pump. 

In  connecting  the  steam  pipe  make  due  allowance  for  the  expansion  of  the  steam 
pipe  when  heated  by  the  steam. 

'  A  throttle  valve  should  be  placed  in  the  steam  pipe  as  close  to  the  pump  as  possible. 
Means  should  be  provided  for  draining  this  pipe  before  starting  the  pump. 

We  recommend  placing  a  small  feed  water  heater  in  the  exhaust  pipe  from  pump; 
Or  a  three-way  cock  may  be  placed  in  the  exhaust  piping  and  the  exhaust  piping  con- 
nected to  the  suction  pipe  of  the  pump.  After  the  pump  has  made  a  few  strokes,  ex- 
hausting into  the  atmosphere,  this  three-way  cock  may  be  turned  and  the  exhaust 
Conducted  to  suction,  where  it  will  be  entirely  condensed  on  coming  into  contact  with 
the  water  flowing  to  the  pump.  See  suction  condenser  for  sinking  pumps,  page  33  D. 
In  this  way  practically  the  whole  of  the  heat  used  in  supplying  steam  to  operate  the 
pump  can  be  recovered. 

Drip  plugs  are  provided  in  the  water  end  for  draining  the  pump  so  as  to  prevent 
freezing. 

Foundations  suitable  for  the  pump  should  always  be  provided.  For  a  small  pump 
an  ordinary  wooden  floor  is  sufficient,  but  for  a  larger  pump  a  small  brick  pier  resting 
on  the  ground  and  provided  with  a  cap  stone  is  desirable. 

If  pump  is  to  be  stopped  to  be  left  idle  for  some  time,  fill  the  oil  cup  with  oil,  then 
open  the  cock  from  the  oil  cup  so  that  this  oil  can  flow  into  the  steam  chest ;  then  let 
the  pump  make  half  a  dozen  quick  strokes  to  distribute  the  oil  well  over  the  inside  of 
the  steam  end  of  the  pump,  and  so  prevent  danger  of  rusting  while  the  pump  is  standing. 
Keep  the  stuffing-boxes  well  packed  with  a  good  quality  of  packing.  Don't  screw 
the  glands  too  tight,  and  don*t  allow  the  same  packing  to  remain  in  the  stufling-boxes 
'ong  enough  to  become  hard  and  scratch  the  piston  rod. 

For  boiler  feeding  we  recommend  running  ihe  pump  at  not  more  than  from  30  to 
40  strokes  per  minute  when  the  boiler  is  evaporating  its  normal  rating  (30  lbs.  of  water 
per  H.  P.  per  hour). 
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CompouQiT Jacketed  

Triple  Exp  amionj^rktl^d.. 

*,*  The  eflcct  of  a  good  cnndenier  and  air  pump  should  be  to  moke 
cfiectiTe  pressure,  wiih  ue  sane  terminal  prcBsnre;  or  to  give  ihe  same  me 
wondingw  less  temiinal  pressure.  Whea  the  hiad  on  the  engine  reqiurca  r 
half  Ihe  work:  at  lo  Ibi.,  ooe-iHtd  of  the  work:  »  40  lbs..  oRc-founb,  a 


30  Ibi.,  001 

, ly  the  comfeiser  will  * 

cur.o/T'  or  Ihtaltliag,  what 


efSJiowia  IiDprooed  Air  V' 


ip  uiA  OmAciua. 


OSEFUI,  IN?'"R:aTifK  -WjlTER, 

itt  k:"'*"'''!"^  '•A-My.  's^''t»bie  «f  ^'  Krirtinn  of  ^'iwin''pipel!"  on  JSi™,?j.  "'""  ' '"  *"'"'  ""="=""  " 
The  rTpCAn  pre^vun  of  ihc  atnosphcrc  i»  iKUJiny  odmatad  at  i4.tL1k,  per  uuprcinch,  »  tliot  with  a  pa- 

fcci  vacuum  it  Kill  Hnan  a  column  ufncnuir  •9.9  inchc  or  a  columii  oT  water  33.9  Icct  hiih.  al  tea  lne_ 
T-Ji'-'-ftHt  ft'n't  iKf.mmtitfti:irri»ci  r.t  a  column  of  water,  mu1ii|i1y  the  height  of  the  column  in 

feef  Itv  .4^.     Approxinialcfy,  ve  uy  ihal  evoy  AhiL  elevabDn  i«  ci|ual  lo 'a  lb,  prcfhore  IKT  vqturu  inch ;  iW 

tfuwi  Cir  <  irdinary  Hoiun. 

Wni  tne  itamlanl  of  (imh]).  diridc  ilie  number  of  gallun->t^4.  then  Rttact  the  wgu-ire  nmi.  anil  Ihe  prnduLt 
will  he  the  dLameiei  in  inchei  uf  Ihe  p  jnp  cyhmkr. 

r»Jii^t  fiH«/v^^iHi/ri-elc*Blcilinoiie  nunute  numingat  voofeet  of  pinion  lipeed  per  minute.  Square 
At  diameter  -jf  the  «icr  qrhnder  ia  iochet  anil  niulliply  by  4.  Kxaniple:  (Jjipocily  nl^a  ;-ihth  cylinder  ■« 
fcami.    Ill*  •qiuRuf  the  diamcMr  (;  incbaij  ii  11,  whch,  multiplied  t^  *•  IP'^i  iiu.  the  nuniliet  of  galloni 

Tr/lmJlirttm/im»rmmttiurr  tn  altralt  water  to  ■  cinn  helfht,  multiply lh*irel|hlef  tha  water 
■Wvatcii  per  miD:ite  In  Ituu  ^v  f''«  h^riht  rn  feel,  and  di«i<!e  the  predkict  by  33-00^  Ian  allowanr:*  ihonld  b4 
aJJii  icr  wMu  fnctBB,  aad  a  fuithv  allowaaw  br  Itna  <a  alum  cyliiulBi  My  troa  ae  Is  jo  per  cent-) 

Tif  ifrr.T  s/'r^r  Sluiu  ttitm,  multiplied  by  the  tieam  picMuTe,  givci  the  total  amuuni  of  ptensuce  Ihat 
oa  be  eacncd. '  I  ke  ana  «/  thr  vKiUr  fisuui,  multiplied  by  ihe  pnwire  nf  water  per  siiuare  inch,  i^ve^  the 
mancc-  .'  Nvr/^Hmu^tbe  made  between  the /"^rvr  and  the  *ttittniitt  \a  m.-m^ie  pi4l<tn<i  at  the  rojuircd 
^■ed — sayfruni  =u  i-i  4  j  per  cent,  accopdmf  to  ipecd  and  other  conditioni. 

7-Jln'  li!  cifalilj  rj  ,t  iri'i''U.r  in  nllun^  Multiplying  Ihe  area  inincho  by  ihelcnklh  "f-lr^>ki:in 
'whe%  willgi>a  tbeloBriuimbcr  of  Lubic  inches:  divide  thu.  amount  by  iji  (whichis  tht' cul>ii»l  ci.nt<.'iii..jr.. 
L*.  S.  galknia  inches),  ami  pr<.diH'ii>  the  capacity  in  galkmt. 
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DEX  TO   CODE   WORDS  IN  PRECEDING  LISTS. 


PACE  83- 

PACE  101 

PAGE  1(7- 

PAGE  8S-B 

PAGE  35— 

PACE  S— 

Eiuign 
EnMgney 

C»tmuil 

Embalmer 

Episodic 

Facture 

Faulted 

Foresee 

Embank 

Enskied' 

EpUpenn 

Eaculty 

Fauller 

Eoreship 

Embaigo 

Epistle 

Facund 

Faultfol 

Forest 

Emtnsi 

Eruiuul 

Epitaph 

Faddle 

Faultily 

Forestay 

Embaitle 

Epithet 

Fadeless 

Faultless 

Forested 

Epitome 

Fairly 

Fanlty 

Foreswac 

Ember 

Epitrite 

Fairness 

Faun 

Foretold 

Embeule 

EntwisC 

Kairy 

Fauna 

Foretop 

EmbUie 

Envassal 

Fairylike 

Pan  tor 

Forever 

Emblem 

Envenom 

Epoch 

Faith 

Fau  tress 

Embody 

Enviable 

Epode 

Faithful 

Favored 

Envied 

Epalary 

Favoring 

Envious 

Epulose 

PAGE  51 

Favorite 

Forewarn 
Forewind 
Fore  wish 
Forfex 
Forger 

Emphasis 
Emphatic 
Empighl 

Environ 

Envying 
Enwiieel 
Eocene 

Epulotic 
E<|uabJe 

Equatlt 

Equator 

P^dform 

Equine 

Farrier 
Farrow 
Farthest 
Farthing 

PACE    67 

Feagne 

Empiric 

Emporium 
Kmpoutr 

Eolian 

Eolipsile 
Epanodos 

Fascicle 
Fascinate 

Fashion 

Fealty 
Fearful 
Fearless 

Forgive 
Forgotten 
Fork  head 
Fork  less 

PACK  y 

Forktail 
Forky 
Korlay 
Forlie 

Kmpiess 

Empme 

Kmplion 

Empurpk' 

l';mpuse 

Empyema 

Empyreal 

Emulate 

E  parch 

Epaulet 

Epeneiic 

Kpetgne 

Ephemera 

Kphod 

Equinox 

Equipage 

Eqnipped 

Equitant 

E<!uity 

I'lquivoke 

Erasable 

Fastening 
Faster 
Fastidious 
Fasting 

Fatal 

Fatalist 

Fatahty 

Feasting 

Feathered 

Feathery 

Featness 

Featured 

Feaze 

Fehrific 

Kmule 

[■AGK  11; 

Erawng 

Fatally 

Febrifuge 

Formal 

Emulge 

Epicarp 

Fated 

Febrile 

Formally 

Emulgent 
Emulous 

Kpicede 
Epicure 

FrWum 

Fateful 
Father 

Fecial 
Fecula 

Formerly 

Emulsion 

Kpidemic 

Erebus 

Fatherly 

Feculent 

Kormful 

EmuUive 

Kpidemy 

Kremile 

Fathom 

Fecund 

Formic 

Enable 

Epiditlic 

Ereption 

Fatinue 

Fecundati: 

?ormill 

Enabling 

Epidote 

Erethism 

Failing 

FInacI 

Epigene 

Ergot 

Fatly 

Enacling 

Kpigeous 

Ergotism 

Forsake 

En  active 

Epigram 

Eridanus 

Forel 

Forslark 

Knacior 

[■-pigraph 

Erinite 

Fotelift 

Forstcr 

l-:nambur.h 

Epikpsy 
Epilogue 

Etinnys 

Kattish 

Forename 
Fo  ten  sal 

Forswear 
Forswonk 

Kpiphany 

--«5" 

Fatty 

Forepart 

For-,  wore 

Knale 

Epiphora 

Fatuity 

Fi.rerank 

Forte 

Epiphyte 

Eaclive 

Fotlhink 

Encamp 

Kpiploce 

Eactorage 

Fortin 

Kncamped 

Kpiscopy 

Kactntum 

Faubourg 

Foresail 

Fortlel 

Encanker 

Episode 

Kactual 

Fauces 

Foresay 

Fortress 

INDEX    TO    CODE    WORDS    IN   PRECEDING    LISTS— COKnMUED 


PA  OB  9— 


FortDtiy 
FormtATf 

FosKroftd 

Fother 

Fougade 

Fonrder 
Foaled 

Foaling 

?'Dumait 


(jaggliiie 
(jaily 


Ciainsiand 


Gantlet 

Garagay 

Garbed 

Garbled 

Garbling 

Garboard 

Gaiboit 

Gardened 

Garfish 

Gargll 

Gargling 

Garish 

Garnered 


Geinmatfd 
Gemmule 
Geiidaime 
General 


Gialder 
Giant 

Gibbod 


PAGE  103— 
CooibiiKil 

Gibbering 

Gibberish 

Gibbet 

GlbboDi 

Giddily 

Giebelgeld 

Giebeimoos 

Giedroyc 

Giegelde 

Giekijreis 

GleDaHe 

Gi  en  maul 

Giereklauw 

Gierende 

Gierenoog 

Giereveder 

Gierigaard 

Gierpont 


Gicthuizen 
Gictkan 


.  Gictlcetel 
Gietkunst 

I  Gietnaad 
Gielsel 


GitHeraa 
Glffleront 
GifUppeU 
Giftbecher 


Contliiuiil 
GiftbUH 
Giftdamp 
Giftedneu 
Gifteri 
Giftgrnen 
Gifthana 
Giftighald 
Giftigsten 
Giftknbbe 
Giftkugel 
Giflmittel 
Giftpfeil 
Gift  Tin  ne 
Giftiacli 
Giftspitz 
Giftstein 
Gifttanden 
Gifttrank 
Giftwerend 
Gidiahn 
Gigajoga 
GiganteMa 
Gigan  Ileal 
Giganlino 
Gigantone 
Ciggets 
Glglioizo 

I'ACiE  99 

Gladden 

Gladding 

(;iadly 

Gladness 

GladEonie 

Gladwin 

Glamour 

Glancing 

Glanders 

Glandule 

Glaring 

Classy 

Gleaming 

Glebe 
GleeFul 
Gleety 

124 


GUbly 
GliDuner 
Glimpse 
Gluten 


PACt  5J 

Habeas 

Habeck 
Habendum 
HaMle 
Hatnllty       : 
HaMlat       I 
Habitnal      1 
Habitnde 
Habnab       I 

Hackle 

Hackney 

Hacks  ter 

Hadbole 

Hadder 

Hading 


PACK  55-B 

Haggle 

Haggling 

Hagseed 

Hagtaper 

Hainous 

Haired 


Ilairhung 
'  Hairlace 
Hairless 
Hake  tin 
Hakat 
Haler 

Halfen 
HaUraas 
Haling 
Halims 
HalUge 
Halliard 


PAGB  6 1 'A 

Hammt) 

Hammock 

HamoDs 

Handball 

Handbook 

Handed 

Handfast 

Hangby 

Hangdog 

Hansel 

Happily 
Harbor 

Hardish 
Haidock 


PAOE  s; 
Hardy 

Hariil 

Harlock 

Hartal 

Hannonlc 


Haipar 
HaijnBt 

HkiiUj 


Hashed 
HasMCfc 


Hatbaod 
Hatbos 
HatCMt 

Hatcbd 
Haldran 
Haiekss 
Hatter 


PACK  33-D 

Jabber 

Jackal 

Jackdaw 

Jagoar 

Jangle 

Jasper 
Janndke 


PAClJJ-l 

Jobation 
Jobber 
Jockey 

J^"" 

Joker 

Jolly 

Jolted 

Josth 

Joatid 

Jotfaar 


GENERAL   TELEGRAPHIC  CODE- 

ABC  Code,  AI  Code,  or  Ueber's  Code  also  Used. 

Cable  Address—"  Dogmatk."  New  York 


GENERAL   CORRESPONDENCE. 


Rcplyteg  to  yoar  tcUgram  of  to-day. 

Kapljriag  to  your  telccram  of  yestcrdar. 

Replying  to  vour  teTegram  of  day  be- 
f  or«  ^resterday. 

Ralemng  to  your  order  No. 

Reftrrlng  to  your  letter  of    

Rcfarring  to  your  letter  No 

Rcferriag  to  our  order  No. 

Referring  to  our  letter  of . . 

Referring  to  our  letter  No 

The  manufacturers'  serial  number  of 
the  pump  is  Cread  the  next  word  as  a 
numeral  in  the  A I  code). 

The  manufacturers'  serial  number  of 
the  pump  is. 

What  IS  the  manufacturers'  serial  num- 
ber of  the  pump  f 

State  steam  pressure. 

State  water  pressure. 

.State  capacity  required  in  l*.  .S.  gallons 
per  mmutc. 

State  capacity  required  in  I'.  S.  gallons 
per  twenty-four  hours. 

This  repreivents  the  maximum  service 
that  will  be  required  of  the  pump; 
the  ordinary  service  is  considerably 
less  severe. 

Is  pump  to  be  •>imple, compound,  triple 
expansion,  condensing,  non-condens- 
ing, or  power  driven  * 

What  i«  the  maximum  temperature  of 
injection  water.* 

Cannot  fulAll  conditions  named  with 
pump  of  size  specified.  Would  rec- 
ommend the  following  — 


Webenett. 

Webcrbaum. 

Weberkardc. 

Weberlade. 

Weberlied. 

Webcrlohn. 

Webersmann. 

Webenrogel. 

Weberzange. 

Webestoff. 

Webewerk. 

Webster. 

Websterite. 

Webstuhl. 

Wcchselrad. 

Weckendes. 

Weckeruhr. 

Weckruf. 

Wedded. 

Wedderij. 

Weddings. 

Wedel. 


Full  particulars  will  be  sent  by  mail. 

Answer  by  mail. 

Answer  by  telegraph. 

Will  write  yon  tully  to-day. 

Will  write  you  fully  in  a  day  or  two. 

Please  give  us  weight  of  heaviest  piece 
(or  weight  of  heaviest  piece  is). 

Please  give  us  size  of  largest  piece  (or 
size  of  largest  piece  is). 

Telegraph  what  pump  you  recommend 
as  oest  fitted  to  the  following  condi- 
tions of  service  — 

What  H.  P.  boiler  is  necessary  to  run 
pump  under  the  stated  conditions .' 

H.    P.    boiler    is    necessary    to 

run  pump  under  the  stated  conditions. 

When  will  you  be  at  — 

When  w^ill  you  leave  ? 

What  will  be  your  next  address.* 

What  do  you  advise  f 

Send  blue  print  by  first  mail. 

Send  blue  print  for  order  by  first 

mail. 

As  {>€r  Knowles  general  c.italoKuc,  edi- 
tion of  i>^^>,  page 

.\s  per  Knowles  catalogue  of  ele<  trie- 
ally  <j{)erated  power  pumps,  page 

As  per  Knowles  catajogu*.-  of  paper- 
makers'  power  pumps,  page 

.Vs  per  Kii'»»lcs  caialo^ut:  of  nnning 
puni[>s,  page 

A-*  })cr  Know'.c-«(alajogue  of  air  purii|»«« 
and  condensers,  page—   -  -- 

As  per  l>lakc  general  catai<«;:iic.  page 


PRICES   AND   QUOTATIONS. 


Telegraph  price  of  — 

Telegraph  price  and  weight  of  — 

Telegraph  price  and  weight  of-  .  and 

how  soon  you  can  ship. 

Telegraph  price  of and  how  s(x>n 

you  can  ship. 

Telegraph  price  of  pump  to  perform 
the  following  service,  and  confirm 
qootation  by  mail  with  full  particu- 
lars. 

Telegraph  size,  price,  weight,  and  time 
in  which  you  can  deliver  a  pump  to 
periorm  the  following  service  — 

Send  us  by  mail  size,  price,  weight,  and 
time  in  which  you  can  deliver  a  pump 
to  perform  the  following  service  — 

Telegraph  price,  weight,  and  time  in 
which  you  can  deliver  a  pump  to  per> 
form  the  following  service  — 

Tcknmph  orice  and  weight  of  pomp  to 
ptntrm  Um  foUowiag  tenricc— 


Weekheid 

Weeklacht. 
Weekloon. 

Weekmarkt. 

Weeksteen. 
Weeldebron. 

Weeldehof. 

Wcelderig. 

Wcemoed. 

Weemoedig. 
Weenend. 


Telegraph  si/c  and  price  of  pump  to 
j*erform  the  following  scr\icc    - 

f'rice^  quoted  are  net. 

Price-.  «|uotcd  are  suhjecl  to  the  usual 
discount. 

iVuc-H  quoted  are  subject  to  i>er  cent, 
discount. 

I'ricc  is  for  pump  alone  with  no  extras. 

Price  includes  all  fittings  and  fixtures 
called  for  in  s{)eci6cation. 

Price  is  net  lor  delivery  f.  o.  b.  cars  at 
factory. 

Price  is  net,  and  includes  boxing  for  ex- 
port and  delivenng  f.  o.  b.  steamer  at 
New  York. 

Price  is  net,  and  includes  boxing  for  ex* 

E>rt  and  delivering  f.  o.  b.  steamer  at 
oston. 
Dur  only  terms  are  cash  on  presentation 

of  bill  of  lading. 
Our  only  tenns  mc  cub  with  ondtv. 
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ORDERING. 


Weevilled. 

Wefuge. 

Wegaetzen. 

Wcganlage. 

Wcgbannen. 
Wegbe^eben. 
Wegbeizcn. 
Wegbikken. 

Wegblazen. 

Wegbltcken. 
Wegbuigen. 

Wcgdooicn. 


Enter  our  order  for  the  following  and 

ship  to  us  here  immediately. 
Enter  our  order  for  the  following  and 

ship  to  us  at-   — 
Enter  our  order  for  the  following  and 

ship  to at 

Enter  our  order  for  the  following  and 

hold  for  shipping  instructions. 

Duplicate  order  No . 

Duplicate  order  No —    ..twice. 

Duplicate  order  No three  times. 

Ship  as  early  as  possible  one  pump  as 

per  our  order 

Ship  as  early  as  possible  two  pumps  as 

per  our  order 

Please  add  the  following  to  our  order 

Ship  us  at  once  following  parts  as  per 

page of  Knowles  general  catalogue. 

Ship  us  at  once  following  parts  as  per 

page of  Blake  general  catalogue. 


Wegdndpen. 

Wegdweilen. 
Wegeamt. 
Wegeamtes. 
Wegebau. 

Wegedistcl. 

Wegedoom. 
Wegelerche. 

Wegelos. 

Wegeloser. 


Order  will  be  rancelad  if  not  lU^pcd 
within  time  specified. 

Cancel  our  order. 

Too  late  to  cancel  order. 

Accept  order  on  conditions  named. 

We  cannot  accept  the  order  on  the  con- 
ditions specified. 

Suspend  work  on  order till  you  re- 
ceive further  instructions. 

H  ave  entered  your  order  and  will  ship 

Order is  now  ready  and  will  kaie 

bv  first  steamer. 

Order. has  been  detained  in  coMe- 

quence  of  defect  being  discovered. 

Order is  ready  for  shipment,  bat 

we    cannot   secure  freight  room  on 


steamer  about  leaving.    Will  ship  bjr 
first  opportunity. 
Wegemesser.  The  order  is  urgent,  give  it  special  a^ 
tention. 


TIME   OF   DELIVERY. 


Weggesnapt. 

Weggcsncld. 

Weggetrapt. 

Weggevijid. 

Weg^ewaaid. 

Wfggczakt. 

Weggt:7et. 

Weggleiten. 

Wegliakkcn. 

W'eghinki'ii. 

\\"eglmebcsl. 

Wegholen. 

Weghucpfen. 

Wtghuschcn. 

Wcgkapen. 


Delivery  in  one  day  after  receipt    of 

order. 
Delivery  in  two  days  after  receipt   of 

order. 
Delivery  in  three  days  after  receipt  of 

order. 
Delivery  in  four  days  after  receipt  of 

order. 
Delivery   in   five   days  after  receipt  of 

order. 
Delivery   in   six  days»  alter  receipt   wf 

order. 
Delivery  in  seven  days  alter  receipt  of 

order. 
Delivirry  iu  en;ht  d.iy*«  after  retelpl  of 

order. 
Delivery  in   nine  days  after  rfceij)t  of 

order. 
Delivery   in   ten   d.iys   after   receipt   of 

order. 
Delivery  in  eleven  day^  after  receipt  of 

order. 
Delivery  in  twelve  days  after  receipt  of 

order. 
7)elivery  in  one  week  after  receipt  of 

order. 
Delivery  in  two  week>  alter  receipt  of 

order. 
Delivery  in  three  weeks  after  receipt  of 

order. 
Delivery  in  f«»ur  weeks  after  receipt  of 

order. 
Delivery  in  five  weeks  after  receipt  d 

order. 


Wegkehren. 

Wegknagen. 

Wegknijpen. 

Wegkruien. 

W'egkwijneu. 

Weglachen. 

Weglagcm. 

Weglating. 

Weglaufen. 

Weglehnen. 

Weglenken. 

Wegleugnen. 

Wegnieter. 

Wegnehnien. 

Uegneniing. 

Wegpaschen. 

Wegpflanze. 


I 


\Vcgsterl>en. 
Wegsteuer. 

WegstoBsen. 

Wegstrich. 

l¥e£3tuode. 


SHIPPING. 

Ship  by  freight.  Wegtilgen. 

Ship  by  fast  freight  tliis  day  without  Wegtrappcn. 

fail.  Wegvallen. 

Ship  by  all -rail  route.  Wegvloeien. 

Ship  by  express.  Wegvoereii. 

Ship  by  express  to-day  without  fail.  Wegvreten. 
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Delivery  in  six  weeks  alter  receipt  of 

order. 
Deliver>'  in  seven  weeks  after  receipt  d 

order. 
Delivery  in  eight  weeks  after  receipt  of 

order. 
J)clivery  in  nine  weeks  after  receipt  of 

order. 
Delivery  in  ten  weeks  after  receipt  ol 

order. 
Delivery  in  one  month  after  receipt  of 

order. 
Delivery  iu  two  months  after  receipt  of 

order. 
Delivery  in  three  months  after  receq< 

of  order. 
Delivery  in  four  months  after  receipt  of 

order. 
Delivery  in  five  months  after  receipt  of 

order. 
Delivery  in  six  months  after  receipt  of 

order. 
Delivery  in  seven  months  after  receipt 

of  order. 
Delivery  in  eight  months  after  recei|il      ^ 

of  order.  g 

Delivery  in  nine  mouths  after  receipt  ol     I 

order.  W. 

Delivery  in  ten  months  after  receipt  d     '^ 

order.  ^ 

Delivery  in  eleven  months  after  rcccifA    ~ 

of  order. 
Delivery  in  twelve  months  after 

of  oroer. 


Ship  by  steamer. 

Ship  by  sailing  veasel. 

Ship  by  cheapest  route. 

How  soon  can  you  whlpf 

When  did  you  ship? 

When  can  you  ship  onr  order  N< 


SHIPPING  —  COJfTINUED. 


r. 

a. 


will  be  shipped. 

was  shipped. 

_on  steamer 

■bills  of  lading  were 


Yo«r  order  No.- 

Your  order  No.- 

Wais  shipped_ 

Was  shipped 

forwarded 

Hare  you  ready  for  immediate  ship- 
ment? 

We  have  in  stock  ready  for  immediate 
shipment. 

Order  No must  be  shipped  by 

Order  No will  be  canceled  unless 

shipped  by 

Order  will  be  canceled  if  not  shipped 
within  time  specified. 

Give  our  order special  attention, 

and  telegraph  us    when   you   will 
ship.    Horry  this.    Important. 


Wehlaut. 

Wehrouethig. 
Wehrbinde. 
Wehrloser. 
Wehrmann. 

Wehrthurm. 

Wchruf. 

Wehrzoil. 
Wehthat. 

WehvolL 


Ship  and  draw  with  bill  of  lading  a*> 
tached. 

By  what  route  did  you  ship .' 

Telesraph  car  number. 

Shall  we  ship  all  rail  ? 

If  you  cannot  ship  at  once,  telegraph 
us. 

Send  tracer  immediately  after  ship- 
ment of . 

Unable  to  sliip,  as  promised,  pump  on 
your  order Will  forward.  

We  expect  to  ship. 

Telegraph  shipping  instructions  for 
your  order 

Prepay  freight. 


TYPES  OF  PUMPS. 


Pomp  to  be  of  the  vertical  type. 

am.    Pump  to  be  of  the  horizontal  type. 

IB.     Pump  to  be  of  piston  pattern. 

X.  Pump  to  be  of  the  removable  cylinder 
pattern. 

!.  Pump  to  be  of  the  inside  plunger  pat- 
tern. 

rb.  Pump  to  be  of  the  double  plunger  pat- 
tern (outside  packed  plunffers). 

le.  Pump  to  be  of  the  solid  cylinder  out- 
side plunger  pattern,  with  valve  caps 
bolted  on. 

It.      Pump  to  be  of  the  pot  valve  outside 
packed  plunger  pattern. 
Pump  to  be  of  the  central  packed  out- 
side plunger  pattern. 

t.        Pump  to  be  of  the  single  type. 

Pump  to  be  of  the  single  compound 
type. 

le       Pump  to  be  of  the  single  triple  com- 
pound condensing  type. 
.Special  duplex  pump. 

I.        Pump  to  be  of  the  duplex  type. 

Pump  to  be  of  the  compound  duplex 
type. 

L  Pump  to  be  of  the  compound,  duplex 
type,  with  low  pressure  cylinders  lo- 
cated between  hi^h  pressure  cylin- 
ders and  water  cyhnders. 

er.  Pomp  to  be  of  the  compound,  duplex 
t)rpe,  with  high  pressure  cylinders 
located  between  low  pressure  cylin- 
ders and  water  cylinders. 

tie.  Pump  to  be  of  the  triple  compound 
duplex  condensing  type. 

I*.      Pump  to  be  compound   duplex  con- 
densing. 
Pump  to  be  compound  duplex  non-con- 
densing. 

L        Pomp  to  oe  of  the  fly-wheel  type. 
Pump  and  boiler  combined. 
Pump  and  boiler  mounted  on  wheels. 

b.       Vertical  duplex  pomp. 

Vertical  simplex  boiler  feed  pomp. 

p       Vtrtkal  limplcx  Ugbt  aervice  pomp. 


Weighable. 

Weighting. 

Weighty. 
Weigrond. 

Weihaltar. 

Weihbecken. 
Weih^a. 


Weihebrot. 
Weihekranz. 

Weihelied. 
Weiheofuss. 

Weihetafel. 

Weihetanz. 

Weihevoll. 

Weihgesang. 

WeihRcht. 

Weikaas. 

Weilanden. 

Weinapfel. 

Weinart. 

W^einbalsam. 
Weinbann. 
Weinbecher. 
Weinbeere. 


Automatic  feed  pamp  and  receiver  with 

receiver  placed  alongside  of  pump. 
Automatic  feed  pump  and  receiver,  with 

the  receiver  placed  above  the  pump. 
Single  power  pump,  belted,  no  gears. 
Single  power  pump,  belted,  with  gears. 
Pump  to  be  of  the  duplex  belted  type, 

without  intermediate  gears. 
Pump  to  be  of  the  duplex  belted  tyi)e, 

with  intermediate   >;ears  connecting 

pulley  shaft  to  crank  shaft. 
Pump  to  be  of  the  duplex  ])ower  driven 

type,  fitted  with  gear  and  pinion,  and 

with  pinion  shaft  extended  ready  to 

receive    coupling,  but    without  any 

pulley. 
Pump  to  be  of  the  horizontal,  triplex, 

belted  type. 
Pump  to  be  of  the  horizontal  triplex 

tyi>e,   arranged   with   extended    bed 

plate  to  receive  motor,  including  all 

gearing. 
Pump   to  be   of   the   vertical,   triplex, 

belted  type. 
Pumj)   to   be   of    the   vertical,   triplex 

type,  arranged   with   extended    bed 

plate  to  receive  motor,  including  all 

gearing. 
Pum])  to  be  arranged  for  driving  by 

belt,  and  no  gears  to  be  furnished. 
Direct  acting  blowing  engine. 
Single  fly-wheel  air  compressor. 
Duplex  iiy-wheel  air  compressor. 
Belt  driven  single  air  compressor. 
Belt  driven  duplex  air  compressor. 
Sinking    pump,  bucket    and    plunger 

pattern. 
Sinking  pump,  central  packed  outside 

plunger  pattern. 
Sinking  pump,  Palmer  type,  two  steam 

cylinders  tandem. 
Horizontal  air  pump  and  )et  condenser. 
Combined  air  and  circulating  pump. 
Combined  air  and  boiler  feed  pump. 
Marine  air  pomp,  horiiontal  pattern. 
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TYPES  OF  PUMPS  — COMTuniED. 


Weiaborxea. 
Weinblume. 

Weinfarbe. 

Wdnfleck. 

Weinfreund. 

Welnfrohne. 

Weingalle. 

Weingegend 

Weingenalt. 

Weingerach. 

Weinguelte 

Weinhahn. 


Weiohandel. 

Weinhitxe. 

Weinhoehe. 

Weinholz. 

Weinhuelse. 

Weinigjc. 

Weinkannc. 


Weissarmig. 

Weissbalg. 

Weissbirke. 

Weissbrot. 

Weissbuchc. 

WeUsdorD. 

Wcisserzen. 

Weissfuchs. 

Weissgelb. 

Weissi(lanz. 

Weiuhaier. 

Weissite. 

Weiftskraut. 

Weisskunig. 

Weissling. 

WeiMMmehL 


Vertical  double  acting  marine  air  pump. 

Horisontai  circulating  or  wreckinig 
pump. 

Vertical  wrecking  pump. 

Vertical  irrigating  pump. 

Vacuum  pump. 

Fly-wheel  vacuum  pump,  single  type. 

Duplex  fly-wheel  vacuum  pump. 

Combined  vacuum  and  water  pump. 

Duplex  hydraulic  pump. 

Single  hydraulic  pump. 

I^w  prcMure  pump. 

Pump  to  be  of  the  vertical  bram  pat- 
tern, with  one  ateam  cylinder,  and 
two  single  acting  pump  cylinders. 

Pump  to  be  of  the  vertical  twin  pattern, 
with  two  steaun  cylinders,  and  with 
two  single  acting  pump  cylinders. 

Pump  to  be  of  the  vertical  tMrin  pattern, 
witii  two  steam  cylinders,  and  with 
two  double  acting  pump  cylinders. 

Pump  to  be  of  the  vertical  twin  com- 
bined air  and  circulating  type,  witli 
single  acting  air  cylinder  and  double 
acting  circulating  cylinder,  and  two 
steam  cylinders. 

Pump  to  ue  of  the  vertical,  twin,  com- 
bined air  and  circulating  type,  with 
two  steam  cylinders,  ana  both  pump 
cylinders  single  acting. 

Pump  to  be  of  the  vertical,  beam,  com- 
bined air  and  circulating  type,  with 
one  steam  cylinder)  and  both  pump 
cylinders  single  acting. 

I'ump  to  be  nf  the  vertical,  beam,  com- 
bined air  and  circulating  type,  with 
single  acting  air  cylinder,  and  double 
acting  circulating  cylinder,  and  one 
steam  cylinder. 

Pump  to  be  ot  the  vertical,  twin,  com- 
bined air  and  circulating  type,  with 
two  steam  cylinders,  and  with  both 
pump  cylinders  double  acting. 


Weinkeller. 

Weinknccht. 

Weinkneipe. 
Weiakopf. 


Weinkoster. 

Weinkrampf. 

Weinlaub. 

WeinUuben. 

Welnlieder. 

Weinmakler. 

Wcinmarkt. 

Weinmeth. 

Weinmonal. 

Wein  muster. 

\N'einmuthig. 

Weinnachen. 


SPECIFICATIONS. 


Water  is  clear. 

Water  is  gritty. 

Water  is  acidulous. 

Pump  is  for  fresh  water. 

I'ump  is  for  ^aU  water. 

Pump  is  to  handle  water  at  a  tempera- 
ture below  1 20  degree*?  Fahr. 

Pump  is  to  handle  water  at  a  tem]>cra- 
ture  above  120  degrees  Fahr. 

Pump  to  handle  oil. 

Pump  to  l>e  provided  with — 

Pump  to  have  hard  rubber  valves. 

Pump  to  have  soft  rubber  valves. 

Pump  to  have  brass  valves. 

Pump  to  be  provided  with  ball  valves  of 
composition. 

Pump  to  be  provided  with  ball  valves  of 
hard  rubber. 

Pump  to  be  provided  with  mechanically 
moved  valves  in  pump  end. 

Pump  to  have  brass  ring  packing  \n 
pump  pistoa. 


Weissmoewe. 

Weissroth. 
Weiss.sauer. 
Weissstein. 
Weisssud. 

Wcisstanne. 
Weissweine. 

Weisswurz. 

Weisung. 

Weisungen. 
Weitab. 

Weitachsig. 

Weitaestig. 


Pwnp  to  b«  of  the  vcrtkid(bMa,€B» 

\md  air  and  dimJiriag  typc^vM 

one  ataam  csrHadtr.  aad  ^ih  Wtt 

pump  cyUndan  danbla  aed^g. 
Pump  to  ba  of  tha  ircrtkalt  tmkmt 

combined  air  aad  ciicalatHig  tgpi, 

all  cylfaidera  doubU  acUof. 
Pump  to  be  of  the  horiamtal,  ai» 

compound,  flv-wbeol  type. 
Pump  to  be  of  the  liQittoetal,  nipk 

expansion,  fl^y-whed  typt,  oea  kn^ 

pressure  cjrliader  on  one  iMa,  «• 

intermediate  preaaure  cylinder  oe  Ikt 

opposite  side,  and  two  low ; 

cylinders,  one  on  each  side. 
Pump  to  be  of  the  vertical,  eoi 

fly-wheel   type,  with   sii^le 

water  plungers. 
Pump  to  be  of  the  vertical,  coai| 

fly-wheel  type,  with  double 

water  plungers. 
Pump  to  be  of  the  vertical,  triple  ei^ 

paiision,  fly-wheel  type,  sridi  sagk 

acting  water  plungers. 
Pump  to  be  ot  the  vertical,  ttl^  a> 

pansion,  fly-wheel  type,  with  dodUt 

acting  water  plungers. 
Pump  to  be  of  the  differential  phmpr 

type. 
Pump  to  be  of  the  bucket  and  plnagir 

type. 
Pump  to  be  same  style  as  shorn  ia 

Knowles  photograph  No 

Pump  to  be  same  style  as  shown  is 

Blake  photograph  No 

Pump  to  be  same  style  as  shown  oa 

Knowles  drawing  ^o 

Pump  to  be  same  style  as  shown  00 

lilake  drawing  No 

Pump    to    be   txactly    as   shown  <» 

Knowles  drawing  No 

Pump  to  be  exactly  as  shown  on  BhLe 

drawing  No._    _. 


Pump  to  have  brass  ring  paddag  ta 

pump  piston  and  brass  valves. 
Pump  to  liave  brass  piston  rods. 
Pump  to  have  brass  plungers. 
Pump  to  have  brass  glan^. 
Pump   to   have   brass    lined    stufiif- 

t>oxes. 
Pump  to  be  brass  fitted. 
Pump  to  be  brass  fitted  and  to  have 

brass  valves. 
Pump  to  be  provided  with  braaavaht 

plates. 
Pump  to  have  pump  end  made  eating 

of  composition  metal. 
Pump  to  be  all  iron  fitted — nobraaapaita- 
Pump-to  be  provided  with  hand  potMt 

attachment. 
Pump  to  be  provided  with  metallic  pack- 
lot  stuffing-boxes  <A  steam  cad. 


Nickel-plated  sight  feed  lubricator  to  be 

furnished. 
V>u&'<^\»  Va!«%  irpn  air  chamber. 
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SPECinCATIONS  —  COWTINUED. 


tbKck. 

tblvnif. 

tfahls- 

tgehend. 

tbenig. 
cncu. 

toicht. 
isinn. 

tum. 

tsinkig. 
Tat. 

senbau. 

lenbrot. 

cenleld. 

senjalir. 

lenland. 

xenrost. 

xcosaat. 

xenceig. 

lelijks. 

ctari. 

iawajr. 

Ibegaafd. 

Ibchagen. 

Ibeklaot. 

ibemand. 

Ibereid. 

bevolkt. 

bewerkt. 

bcsocht. 

cbe. 

cberie. 


ly. 


P«BU>  to  bave  cooptt  air  chamber. 
Sacnon  air  cbanocr  to  be  furnished. 
No  auction  air  chamber  included. 
Pomp  to   have   attached   boiler   feed 

pump. 
Pump  to  be  provided  with  speed  gov- 
ernor. 
No  speed  governor  to  be  included. 
Pump  to  be  provided  with  pressure  gov- 
ernor. 
No  pressure  governor  to  be  included. 
Speed  of  motor  to  be revolutions 

per  minute. 
Pump  to  have  low  pressure  steam  cylin- 
ders steam  jacketed. 
Pump  to  have  ail  steam  cylinders  steam 

jacketed. 
To  have  air  cylinders  water  jacketed. 
Steam  and  water  ends  to  be  connected 

by  tie  rods. 
Steam  and  water  ends  to  be  connected 

by  cast-iron  centre  piece. 
Pump  to  be  provided  with  the  Knowles 

valve  motion. 
Pump  to  be  provided  with  the   Blake 

valve  motion. 
Pump  to  be  provided  with  the  simplex 

valve  motion. 
Pump  to  be  provided  with  the  standard 

duplex  valve  motion  with  adjustable 

coUars  on  valve  rods. 
Pump  to  be  provided  with  valve  motion 

of  the  same  type  as  used  on  "  special 

duplex  **  pumps. 
Pump  to  be  provided  with  all  the  extras 

shown  in  photograph. 
Pump  to  be  provided  with  all  the  extras 

shown  on  drawing. 
Special  fittings  shown  in  the  photograph 

not  to  be  furnished. 
Special  fittings  shown  on  drawing  not 

to  be  furnisned. 
Automatic  water  pressure  relief  valve 

set  at_  lbs.  pressure. 

Plain  strainer  like  figure  3,  page  117  of 

this  catalogue. 
Basket  strainer  like  figure  4,  page  1 17  of 

this  catalogue. 
Strainer  ana  foot  valve  combined  like 

figure  5.  page  1 17  of  this  catalogue. 
Side  pipe  and  strainer. 
Check  valve. 
Foot  valve. 
Gate  valve. 
Steam  throttle  valve. 
Steam  end  of  pump  to  be  provided  with 

Russia  iron  lagging  covering  steam 

cylinder  barrels. 
Steam  end  of  pump  to  be  provided  with 

wood  strip  Uggmg  on  the  steam  cyl- 
inder barrels. 
Steam  end  of  pump  to  be  provided  with 

cabinet  wood  lagging  covering  entire 

steam  end. 
Pipe  openings   threaded   for    English 

standard  pipe  thread. 
Pipe  openings  threaded  for  U.  S.  stand- 
ard pipe  t&nadL 


Welcoming. 

Weld^nies. 

Weldoen. 

Weldoeners. 

Weldra. 

Welfare. 

Welfenthum. 

Welfisches. 

Welgaan. 

Welgeaard. 

Welgeboren. 

Welgelegen. 

Welgemeend. 

Welgemoed. 

Welgesteld. 

Welgevormd. 

Welgezind. 

Welgrond. 

Welhaast. 

Weliger, 

Weligheid. 
Welkend. 


Welkender. 

Welkheit. 

Welkomst. 

Wslladay. 

Wellbeing. 

Wellenberg. 

Wellenbild. 

Wellengrab. 

Wellenhorn. 

Wellcnkamm. 

Wellentanz. 

WcUenthal. 

Wellenvoll. 


Wellenzug. 

Wellevend. 

Wellness. 

Wcllring. 
Welluidend. 

Wellusiig. 

Welnemen. 


Flanges  to  be  drilled. 

Flanges  to  be  left  undrilled. 

All  openings  to  be  flanged. 

Companion  flanges  to  be  furnished. 

Length  of  stroke  to  be  (or  is) — 

Pump  to  have  water  cylinders.  _    inches 

diameter. 
Revolutions  per  minute. 
Feet  piston  speed  per  minute. 
Steam  end  alone. 
Pump  end  alone. 

Suction  lift  is feet. 

Diameter  of  suction  pipe  is inches. 

Length  of  suction  pipe  is feet. 

Diameter  of  discharge  pipe  is  _    inches. 
Length  of  discharge  pipe  is.   _    feet. 
Low  pressure  steam  pistons  to  have  two 

piston  rods  each. 
Low  pressure  steam  pistons  to  have  one 

piston  rod  each. 
To  be  arranged  with  open  suction ,  suction 

valves  opening  direct  to  atmosphere. 
To  be  arranged  with  confined  suction 

valves. 
To  have  poppet  valves  in  air  cylinder 

heads. 
To  have  radial  air  valves. 
Pump  to  have feet  of  intermediate 

connections  complete  between  steam 

and  water  cylinders. 
Pump  to  be  provided  with  feet  of 

wood  sucker  rods,  no  pipe  to  be  fur- 
nished. 
Pump  to  be  provided  with  -        feet  of 

wood  .sucker  rods  and  tiie  same  length 

of  wroueht-iron  piping. 
Pump  to  DC  provided  with  feet  of 

wood  sucker  rods  and  the  same  length 

of  Hush  joint  piping. 
Pump  to  be  provided  with  jet  condenser 

of  the  cone  type. 
Pump  to  be  provided  with  jet  condenser 

of  the  spray  type. 
V^acuum  pump  is  for  dry  system. 
Vacuum  pump  is  for  wet  system. 
Diameter  of  exhaust  inlet  to  he  — 
Diameter  of  injection  pipe  to  be— 
Pump  to  have  buckets  ot  composition. 
Pump  to  have  bucket  rodsof  composition. 
Pump  to  have  head  valves  on  composi- 
tion plates. 
Pump  to  have  buckets  and  bucket  rods 

of  composition   and  to   be    provided 

with    head    valves    on    com{io9ition 

plates. 
Pump  to  be  provided  with  head  valves 

on  iron  plates. 
Pump  to  be  provided  with  air  pump  and 

jet  condenser  complete. 
Pump  to  be  provided  with  air  pump  and 

surface  condenser  complete. 
Condensing  apparatus  not  included. 
H  oriznntal  automatic  exhaust  relief  valve 

with  flanges  drilled  as  i>er  catalogue. 
Horizontal    automatic    exhaust    relief 

valve  with  flanges  left  undrilled. 
Vertical  automatic  exhaust  relief  valw 

with  tUngtt  ddWtd  m  ^t  ciXi\qv>^ 
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■  ^ 

■ 

■^B 

^ 

^ 

1. 

TYPES  OF  PUMPS  — CoflTINUED.                                        H 

Vciiiul  double  ictrng  inaiinejiii  pump. 

WdiBkeller. 

Pump.ol,e.r<heve.>ir.!.b«..«^l 

Weinblume. 

Horiiooul    circulali.ig    ni    wtRklni 

bined  lie  inri  drcuL.llng  lyp.,  oft 
one  tleam  cyliMler.  lud  biiIi  bMh 

pump. 

Wrinfaibe. 

Voiicil  wnckint  pump. 

pump  cytlndm  double  Ml.ng 

WeidHKk, 

VtxiuHmEaling  pump 

Weinknecbl 

Pump  10  he  »l  Ihe  vertical,  laudeah 

Wchifrahw.' 

FlT-wheelMtoum  pump,  linglf  Ij-pt 

cambined  Ur  ud  urculii.n(  lypt 
ill  cyllnden  double  ai:!!!!! 

Wringjlta, 

S'£a-S-i=;.s-A.. 

Wrrakoeii* 

compound.  Ay-wheel  Iyn«. 
Pump  to  be  ^  Ihe  hoiluaiil,  inpl* 

Duplex  hrdriullcpuniii. 

Wcinkopr. 

WeinSraeh 

WstnChn 

^pT^"J7i"««™,b™,p.,. 

preature  cylinder  or.  ene  eldf.  « 

»m.  oilh  DDC  >Iom  cylinder,  ^ 

oppoilte  tide,  and  Ivo  lo*  (mm 

two  .ingle  icling  pump  cylinder!. 
Pud.plQEe<rfih.venl«Hwinp«Ittn.. 

cylinder,  one  on  each  a.de 

Wtinlundtl 

Pump  lo  be  of  the  veHiol.  ewpeund. 

wiiTi  t»D  sleun  cyhtujen.  ud  wiMi 

Hy-wheel   lype,  vuh   luigii   icdiif 

W.ml.U«, 

l-oilntleaclingpumpo-lindew. 
Pump  lo  be  of  llie  verlicgl  Iwin  pmllcm , 

IVeinkrainpl 

wilh  iwo  Meim  cyl>n<te>t,  .i»l  «.lb 

By-wheel  type,  w^lh  double  actiBf 

iwo  double  Kliog  pump  cilinder>. 

Pump  ID  be  o(  Ibe  leniol  twin  cuni- 

Pump  la  be  of  Ihe  nxiol.lrvie  et- 

bined  jir  and  circulillng  lyue,  wiili 
>liule  acllng  air  cyl'mderaDd  double 
«c?u(  drcufuing 'cylinder,  .nd  .*o 

pa]>>ian.  (Ir^heel  lypt.  ->lh  aiivll 

Weii.taubeo. 

pJSrfo'SiVih"'^  lol.  iiipk  a- 

Purpr&,'Se«r,ic.l,  .«»,»«,- 

pantion.  flywheel  lype.  .Iih  deabk 

-W^lBholl. 

v^p'„  hi'Vi  VhrUff^otui  plum 

?:r^.;i?^iniff«^'i3'iiT'pr^p 

W,inl.eder. 

cjlii>d>niioKleictb.B, 

^Vcill■ukltI 

Pmpvi  bt  ol  ihg  buckti  «iul  pinfo 

W,ii,liud«. 

Pumplo  be  ol  the  *erucal,beiimi  com- 

Weiuinarkl. 

Pump  in  be  aame  altle  4>  tlMwt  b 

,.z?,'.T.".;S;s;{.L,b„„.„... 

WilDigic. 

bined  xic  and  circuliling  iTce,  wiLh 
.Insle  acilnc  >lr  «lliHJn7ii.ddDuble 
ulfnj:  dn;a'l.Iii.?cvlind^r,  and  one 

''K'now°e.''diiSi  >ro!_*!_!!""  " 

Pump  lo  be  wuDe  ny le  ■>  ihiiwii  ■ 

•lean,  cylinder. 

BUkednwiog  Ka - 

Punip  to  beal  the  venicil.  Iwin,  toni- 

Weinmulhig 

Pump   lo   be   tHOVr   a.  then  <■ 

.  ™o°tlam"yHnden'  .nil  '^'  bSh 

K<£>wlad«wingKo. 

Welnnaehen 

Pump  lo  be  »,«^  H  thoKKM  Bbk 

dnwiniNa. 

SPECIFICATIONS. 

Wciu^nig. 

Pump  lo  have  bta»  ring  puUng  W 

SSSt 

pump  plriun  and  lu»>  valve 

Wiieruidduioui 

Pump  whavebra^tulon  rod* 

WeiHbnit. 

Pump  l>  lor  Ircilmler. 

Pump  in  have  bnu  p^nneeo. 
Pump  lo  have  brui  glan Ji 

Pumpiituiullnler. 

W«H>leln. 

W^»dS™' 

Pump  U  W  hiDdle  -Her  »i  *  lemper^ 

Weiauud 

Pu^lo   have   bru.    lined    B.ft« 

lurebeW.H>det.ee>l'iil.r. 
Pump  i>  ID  iiandle  iriler  al  i  lempeQ- 

Wviulaiine. 

run.p<obebra««Iled. 

WeiMwetne. 

Pump  10  be  bru.  filled  and  le  »« 

WclDfuchi 

Pump  10  handkoll. 

bwavalret. 

'W.i»ctlb 

Pump  lo  be  pievlded  oilh— 

Sat 

Pump  lo  hue  hard  rubber  val«H. 

plaioiL 

Pump  lo  hive  u>ti  rubber  valto. 

Weliuiig, 

Pump  to  hive  pump  eM  mdr  rHnlf 

WtiMlte, 

Pump  lo  have  bnai  «lves. 

o((oui[.„>ii.>.»tn«.l 

Pump  lo  be  provided  with  ballnlvitul 

w'iub.*'"' 

PuiA   : 

]>aM  rubber. 

WeluHni 

Pump  lo  be  provided  wilh  mechanically 

ills  !■  ■ 

nioVHivilvuiniiuiupend 

WeiUosiiK 

NllkrI  L 

^B   WH..mcliJ. 

Pump  lo  luve  bim  fine  packing  in 

(uthoU.! 

pump  pialoB. 

Wella.iih 

Pump  lo  hare  .™d  air  th-nib.,. 

US 

CAPAOTIES  —  Continued. 
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W=teltj«. 

Whalfbo^, 
Whilcmau, 

tVhiJiDI, 

Whallibec, 

Whilncu, 

Whtw, 

Whuin, 

Whtedlcd. 

Whudlim, 

Wheclxc. 

WhHlleu. 


'apuity  tcqnirsd  li  ^boa  [7.  S.  pi,  per  ads 


STEAM    PRESSURES. 


biiuni! 


WATER   PRESSURBS. 


,  TsUl  Wucr  pRuun  ii 


WVMumtl,  Taul  WMwprMaual*  i 


WATER  PRBSSUUS— CWTimiED. 

.  m  Um.  pv  •«.  1b.       WMhoooi,  TMilWMtpn 


X   : 


WWcn, 
WMIiHi, 


Wieluok, 
Wicllnx. 
Wiunkilk, 
Wfcncrbck, 

Wlcrdljk, 


-''/"»J» 


WkitkipT 

Wkvakkcd, 

Wnakoonl, 

WliKilikcn, 

Wknln, 

WlttenbcK. 

WlgganbHt, 

WiennUui. 

WlcfCBtuh, 

Wicnpoot, 

WIegctouw, 

Wi«incl.)e. 

Wiclband», 


nlJIn,  "' 
nktldtr, 
ikelk. 

S" 

nplul, 
apDup. 

.  .mKhul, 


Wigdriifer. 

Wigitp. 

WicnriH, 


WipvTC, 


CAPACITIES    OF   FREE    AIR. 
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w 

3k- 

'■     !1"    - 

««', 

w 

««^B. 

1!     's™     i! 

w 

sneutiE, 
■  vinfci. 

:   £  : 

w 

"       "*"      - 

5 

iS?;^ 

:   E  ^ 

w 
w 

lig.!..' 

s. 

'££.. 
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CAPACITIES  —  COfmmiED. 
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WntlRl. 

WhaleboiK, 

Whalcmu, 

Wbaliu. 

WhilUbn, 

Whilly, 

Whirfan. 


Wheitcn, 
Wheedled. 

WhHdllDK, 

Wheelage. 


STEAM    PRESSURES. 


Vbliiifich', 


'hitliviet. 
'hilley», 
'hiiloo. 


WATER    PRESSURHS, 


WATER  PRESSUKES— COirniiuCD. 


Widntupf,  ToMlWiMrpnaamti  laa  lb»^  •? 


WlHlcniilil. 
Wlldljur, 

WlEdiolk. 
Wlcpbud. 
Wi(|«bwlk, 


Wi,««l.ie, 


■.TotdWMttpnMnli  awft>._^^h 

Wlalewu),  -  '  jaas 

WWlMok.  "  j»w 

Wkltroa,  '  "  los 

Witncrkilh,  "  "  jteo 

WieBcriack,  "  -  ifai 

witidlik,  "  -  *B» 

WItnwknt,  "  ■  4W 

Wleipbnl,  "  -  «op 

WlonnH,  II  4toe 

WfcHBkiihf,  -  "  ;■» 


WieMDnum. 


sisssr 

WlglMlkcr, 
Wicren. 
W[„uart. 
WiRtiiiK, 

WLhlra«l, 


£1^ 


I'lod,  r> 

nieuvti,  ;;  4t 

nkao,    '  ■•  (* 

nkraE''  ;;  t^ 

iwogii,  ;;  gs 

npcilcrl  ||  iid 

npjlp,  "  180 

nplinl,  ;;  i» 

DKhul,  '  'Jb 


CAPACITIES   OF    FREE   AIR. 


Wjlcuchiig,        **       sjoo 


iiDTrd  At  the  atint 


AIR  PRESSURES. 


Air 


f 

t 
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M 
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5  Um.  per  tqiiarc  iadh. 

lO 

«5 

ao 

»5 

fo 
3S 

45 

SO 
60 

£ 

90 
100 

110 

lao 

130 

■40 

150 

160 


« 
«f 

« 

M 
« 
M 


m 
m 
m 
m 


Wnkkevr,  Afar 

WiUenMkt, 

WiUibtonl, 

WUttnglT, 

WlUknthr, 

WlUowish, 

WiUtt, 

WUlums, 

WunbUns, 

Wimmeln, 

Wimmeries, 

Wimpellijn, 

Wiinpelstok, 

Wlmpeltjes, 

Wiraperhaar, 

WiiHlhiet, 

Wiodartig, 

Windboom, 

Windbord, 

Wiodbounid, 

Windbreker, 


M 

•I 
M 
•« 
M 

m 
u 

M 

« 
M 
M 
M 
M 
M 
M 
«l 
« 
M 
M 


"  .'£ 

Ibkper 

190 

M 

aoo 

M 

aao 

M 

HO 

M 

360 

M 

a8o 

« 

300 

•i 

350 

M 

400 

M 

450 

U 

500 

M 

600 

« 

700 

M 

800 

M 

900 

U 

1000 

tl 

1500 

M 

30CX> 

M 

iQvaft  lodi. 


»< 
II 
•1 
II 
II 
II 
II 
II 
•I 
II 
II 
II 
II 
II 
II 
II 
i< 
II 
II 
II 


POUNDS  OF  STEAM  PER  HOUR. 


•        i 

50  lbs.  steam 

per  hour. 

Winithar  .    .    . 

14000 

lbs.  steam 

per  hoar 

1   . 

100     .•• 

II 

Winke:     .    .    . 

«    1 

iSooo 

II 

II 

e 

150       " 

II 

Winkelbett  .    . 

16000 

(< 

II 

aoo       " 

II 

Winkelboek      . 

17000 

(1 

II 

aso       " 

II 

Winkeldach      . 

.     18000 

41 

II 

»    . 

300       " 

II 

Winkeldeur 

19000 

4( 

II 

350       " 

II 

Winkeldoos 

20000 

<< 

II 

B 

400 

II 

Winkelceld 
Winkelbaak 

.    22000 

(« 

II 

450       •' 

II 

24000 

II 

II 

5*x> 

II 

Winkel 

agd  . 

.    26000 

II 

II 

1! 

«w> 

II 

Winkel 

cnie 

280(0 

t( 

il 

D 

700 

II 

Winkel 

ade 

.    30U00 

(i 

II 

e 

Hco        " 

<i 

Winkel 

amp 

.    32000 

(< 

II 

900        " 

II 

Winkel 

och  .    . 

•    34000 

il 

II 

1000        " 

II 

Winkel 

oge  .    . 
luik  .    . 

.    36(x» 

<< 

tl 

t.    . 

1100        " 

II 

Winkel 

.    38ot>o 

tl 

II 

le    . 

laoo 

II 

Winkelnaad      . 

.    40U00 

<i 

II 

1300 

II 

Wtnkelraam 

.     42000 

il 

II 

1400 

II 

Winkeitrap  .    . 

.    44000 

ti 

II 

• 

1500 

II 

Winkeiwage     . 
Winkelwerk     . 

.     46000 

i( 

II 

if*m        •• 

II 

.    48cxx> 

l« 

•1 

> 

i7»>        " 
i«oo 

II 
II 

Winninglv    .    . 
Winnkauf     .    . 

.     50000 
.     SS'Kio 

II 
II 

II 
1* 

1900 

II 

Winnowed    .    . 

60000 

•  I 

tl 

aono 

•1 

Winnowing  .    . 

.    65000 

It 

II 

2500        "     • 

II 

Winselaffe    .    . 

,     70000 

II 

It 

.      3000        " 

II 

Winteranie   .    . 

.    75000 

II 

II 

.      3500        " 

II 

Winterbier    . 

80000 

<« 

II 

1! 

.       4«w 

II 

Winterdock  . 

.    85000 

«l 

II 

ff 

.      4500        " 

II 

Wintered 

.    90000 

II 

II 

.      s«» 

II 

Winterfeld    . 

.    95000 

l< 

II 

1  . 

.      5500        •• 

II 

Winterfest    .    . 

.  100000 

>« 

II 

1  . 

.      Soo        •• 

«i 

Winterhose  .    . 

.    IIOOOO 

<« 

II 

t  . 

.      6500 

II 

Winterhut     .    . 

.  laoooo 

<l 

II 

.       7000 

II 

Wintering     . 
Winlerjahr   . 
Winterkom  . 

.  130000 

II 

i< 

1  . 

.      7$oo        •' 
Hono        " 

•1 
i« 

.  140000 
.  150000 

II 
II 

II 
II 

.      8500        " 

II 

Winterkuh    . 

,    .  160000 

II 

II 

.      9w»        " 

II 

Winterlich    . 

.    .  tjottoa 

II 

II 

■ 

.     10000        ** 

II 

Winterluft    . 

.    .  180000 

II 

II 

1 1000        •* 

II 

Winterly       . 

.     .  190000 

II 

«< 

.    laooo       '* 

II 

Wintermaal . 

•    • 

.    .  aooooo 

II 

M 

.    13000       " 

II 

Winter 

mast  . 

• 

II 

M 

as 


MAXIMUM   TEMPERATURE    OF   INJECTION    WATE 


INDEX. 


PAC.m. 

MPS 45.  5i 

I  PRESSORS: 

apound  Crank  and  Fly-Whe«l     .    .    .    i$ 

CtiM 4N  49 

>anK  and  Fly- Wheel 34.35 

ylinder  Crank  and  Fly- Wlieel   .    .    .50.51 

«PS    AND    JET    CONIlKNSERS. 

54.55.  55--^.  55-*i 
PS  Fnk  srRF.ACE  CONDKNSKK.s: 

tal 61 

S^  S; 

I A   PIMPS 4'' 

IN   WELL   PIMP> i\i, 

^TIC    KKLI)     PUMPS    .\N1)    RK- 
KRS ic'-.  10: 

VTIC  .*«PRIXKLER  .^Y5»TtM      .    .     1, 

:<;   FNT.IXK.S 

KKI.h   PI  MPS: 


4*.  4. 


DIRECTIONS    F«iR   ADJUSTING   VALVE 
MOTION.   ETC 2. 1 

Dl  RECTI  ON  >    l<>R    -LTTINw    IP    ANI* 
OPLKATIN'i    PIMPS :.:::, 

DRAINAGE  PI" MPS 

DUPLEX    PUMP-: 
Combined  I'^oilcr  an?  D-j.^'.tx  y^js,-;-* 
Compound  CondeLtj.j;  r>.  2*.  ;.  :  . 
C'.xrto*.  n:    Xo^-I-.s:  f. -.»  ^ 

Regular  Palters 

■■>pccia'."  « 'wt*.  dc  P._r£*r  Paiierr. 

".■special"  P.»:oL  Pa:;err   .... 
Duplex  Pumps  acd  Receiter^ 
Duplex  ••  Icderwr.'.ef"  i  :re  ^-=;* 
H>drau'iic  Pre** -re    .    .    . 
Regular  Pi^tot:  Paiierr . 
-.**pecal  Duf.e\~  Pre««.;re  Pa::tr:. 
••  Special "  <.*ut»:de  *'..;n£eT  Patierr. 

TaKK.   «K    L:-.MT-.'*ft!'  .i-E    P    Ml." 

Rcgular  Pattern      .     .     . 
-Special"  Pattern  . 


-'1 


»i-    •- 


Pi-iof.  Pjttern ^.^:        ELECTRICALLY      Dkr»KN 


Plunger  Pattern    ...  10a.  101.  105 

vlinder.  Piston  Pattern 4.  3 

vlindtrr   Plunger  P.ittern ''.7 

hufilet  p4ticrn 8'   > . 

p4ttcni r: 


A  T.  r. 


^  AND    PI  MPS   i  uMBINKD 
l'uni|n  .... 

<•  I'.ii  Icr-.  iiL  WI.ecii   ... 


'.rt 


.» 


14.  II 

12.   It 


KN    Pl'MP^ 

<j  M.i^li  4    •  4' 

.Air  Piini]'s  (('rank  ami  I  iv  Whccij       4;.  45 

\  AI.\  FS ii; 

MINI.    IM   MIS 'ji-\ 

III.Fi.KXPMH «-»5-ij4 

Vi>kD>.    INDI  X «2?.  124 

N    PIP! j?« 

.'H'      \lk     AND     P.Mll.Kk-HED 
P"     .  'o. 'o-A 

I'KD     Alk      AND     <  Ikl n.ATINJi 
!'.>  5*'.  " 

:i  D  rxiMTiMX    WD  kKPkh;- 

Tok     PL  MP^ ;.. 

:\  It      ^\\\  FT      \V\I  Kk"      AXD 
P    P!MP>  73 

.Ml       V  \i:ri   M       AND      W.VIKk 

P>  '-'.'-).  7' 

\I»    Dr    PLI  \    PUMPN 

Mll^'   P.ltlcrTl C^2,t^2!i.    ,X 

•  Pattern  ...  ■*■.   i« 

."  <  )iit'»i'Ir  Piunucr  P.iiiu-rii    .     .     .     i'-4.  i-ji 
11  ■  Pi»t«.<n  Pttterii  .  V4- ''* 

SSFR--    \ND    \lk    PI  MP.>. 

54.  5;-  35-A.  55-1* 
V.sFRS.  '  >PIRnJF(.:Tnk  •  .    .    .  32. 5 » 

\*»l  RS.   SI  IT  ION 3»-D 

VtLL   PUMPS 3''.  37 


PUMP>      ....     :.:.\.  ?:-!::' 

EXP\X>IOX   J' 'INT   J'»k   -TKi.M  i 

EXPLANATION     'jl      -TK^'!      V -. 
ETC 

FIRE  APPXkATU-.  'y  l.K- 

FIRE  PI  MP- 

Duplex   "  V  :,-:er-*r  '.er"  i-r.irr. 

S:r.K.e  i. >•  '■"-«'  P-*-'--" 
FOOT   VALVK- 
HVDRAUI  I«     PKK--'  KK   i 
IXDFX   To  v'lI'E    A    -k;   - 

Ikkir;ATix«.  p"  MP-    . 
Ln.nT--Kkvu  K  <jy.  ia.*. •. 

Du;!cx       .     . 
Sic<:.e.  P.-!:-:.  Paf--:. 
>{)ec:al  D.:;  lc\  . 

LOCOM'  IT  I V  E   P '.  Mi-     •  .-Pi:     •. :. 

LiiW-PkE.-.-!  P.h.    i  ■    -li  '  7 

MARINK    PUMP-. 
.\ir  Puru;.-.  H   r  /   ••.a,. 
Air  Pl::,; -.  \^r'.  .*.  .     . 

1    Ti  uljt.T  J  P  ."  ;  -    V.  -■:  *  ■  _■  r   •■  : 
Curii'jir.C'i    \.r  a:  :  \   .    -.•  I  r-.  .  i'   •   • 
Cotnb.r.f:  :  .\.r  rf*  :  «  .r    ..i-  •  .  i' .::. 

MIXIN«,    ITMI- 

C  onijA;'-r.i  '  o:.  ie:.-  Vl'  D    ;  -c  '    i'     ■  .■.  r  P-r  ;  ^ 

D  1;  .-.x  P.ir.i'^r  P  .::  ;  n 
P   Ji;i.cr  P.iM"  rr. 
kc«-.!.ar  P    ■  ,      ('^t••■r^ 
kcri;'i..i    ..   1  ■. .  ■   .•  r  I'iV'.rv 
>i:,:i'.-.   P-  ■.-. 

Bj-  k. :  .I'-i  P.ij;  jtr  Pav.m, 

Out*  'it  P.i'  kt'i  P.  inu-rr  J'ailcrn 

NUMI'.f  kKI»    LI  VI    OP    P\k  I  -> 

OIL   I.INF    PUMPS      .    . 

OIL   RKHNKRV    PUMP>  .    .    . 


.  ( 


/, 


:■  ■■ .  '. 

,    m 

■  .-,■> .  I 

»     # 

/^  2- 

/ 

/■..  .'i, 

_#  ■ 

/ .'.  /  • 

'7 

v.". 

"4 

4''. 

47 

■ 

4V 

1*1 


Uie  ABC  Code,  4th  Edition, 
Licber's   Code,  or   A I   Code 


Cable  Address, 
Dogmatic,  New  York 


KNOWLES 

Special    Catalogue    of 

Power  Pumps 


Including  Special  Designs  of  Steam  and  Power  Pumping 
Plants  for  Paper  and  Sulphite  Mills  and  Other  Industries 
Requiring  Power  Pumps.  Also  Pumps  of  Special 
Metals,  for   Handling   Acids  and   (Jascs  of  lu'cry  Kind. 


Knowles    Steam    Pump    Works 


9J  Liberty  Street,  New  ^'ork 

77   Oliver  Street,   l^jston 
163  South  Canal  Street,  Chicago 


London 

Christiania 

Hamburg 


p'actorv 
ICast  Cambridge 

Mass. 


Copyright,  1S98, 
By   Knowles  Steam  Pump   Works. 


preu  of  Fleming  tc  Cam  rick,  New  Yoric 


[ntroduction 


NLIKE  MANY  machinery  catalogues,  the  one  presented 
herewith  is  compiled,  not  from  designs  and  data  of  types  as 
yet  largely  on  the  draughting  board,  and  with  the  hope  of 
influencing  business  by  sheer  force  of  novelty  and  ingenuity, 
but  from  knowledge  of  apparatus  already  built  in  our  own 
sho[>s,  and  thoroughly  proven  in  actual  service  by  customers  throughout 
ihe  world. 

The  immense  variety  of  machinery  in  our  manufacture  enables  us  to 
adapt  our  pumps  to  the  requirements  of  so  many  different  industries  that 
we  are  obliged,  for  the  convenience  of  buyers,  to  specify  the  types  ;  and 
we  desire  to  prevent  inconvenience  and  bewilderment  caused  by  the 
searching  of  large  catalogues  for  special  apparatus.  Therefore,  the  object 
of  ihis  publication  is  manifest,  namely,  to  set  before  the  paper  manufac- 
turers a  catalogue  in  concise  form,  intended  for  their  special  use. 

Our  business  intercourse  with  the  paper  mills  has  been  of  so  long  a 
tluration  and  so  extensive,  and  we  have  sought  so  earnestly  the  coopera- 
tion of  suiK'rintendents  and  others  employed  in  the  art  of  paper  making, 
tbt  we  are  now  able  to  build  pumping  machinery  to  fill  the  requirements 
exactly. 

We  maintain  confidently  that  our  machinery  has  no  equal,  on  account 
^f  the  extraordinary  attention  we  have  given  to  details  and  to  workmanship, 
'^nd  the  hearty  interest  we  have  taken  in  improvements.  Note  the  suc- 
cess made  by  our  srciiON  nox  vacuum  mJMF's  for  ForRDKiNiKK  machinks. 
^Ve  lay  stress  also  upon  the  vkkticai,  tkipi,ex  or  iiiRKK-rFiRow  ima'N(;kr 
^ruKF  PUMPS,  and  the  vacuum  pumps  for  sulphur  fu.mks  used  in  the 
WfXKl-cooking  process. 

In  the  following  descriptions  we  have  omitted  necessarily  many 
points  that  are  interesting,  such  as  prices,  weights,  the  best  rules  for 
setting  up.  and  the  like.  For  all  such  information  we  invite  correspond- 
ence. Elach  customer,  on  sending  us  an  order,  is  entitled  to  receive  a 
blue-print  drawing  that  shows  the  dimensions,  position  of  foundation  bolts, 
and  all  connections. 

Our  Guarantee 


Every  pump  built  and  sold  by  us  is  furnished  fully  guaranteed  ;  in  case  of  the  fail- 
ore  of  any  of  our  machines  to  perform  properly  the  service  for  >\'hich  it  is  warranted,  we 
hold  ourselves  under  obligation  to  make  it  fully  satisfactory  or  to  refund  the  price  paid. 


Uzj,  1898. 


KNOWLES  STEAM  PUMP  WORKS. 


The  Knowlcs  Vertical  Triplex  Power   Pump 

For  Boiler  Feeding,  etc.     Fitted  with  Valves 
for    Hot    or   Cold    Water    or   Other   Liquids. 


THE  ILLUSTRATION  on  opposite  page  represents  the  best  type  of 
'  small  vertical  triplex  belt-driven  pumps  (or  boiler  feed  and  tank  serv- 
ice. The  general  design  is  compact  and  strong,  and  the  arrangemenl  of 
parts  is  the  best  to  facilitate  inspedion.  The  merits  of  the  rRiri.EX  or 
THREE-THROW  PATTERN  are  recognized  by  all  who  have  used  the  pumps, 
because  the  cranks  are  set  at  angles  that  will  bring  the  plungers  contin- 
uously upon  the  water  column,  without  any  shock  from  reversing  the  stroke ; 
by  this  means  the  pumps  discharge  without  pulsation,  and  the  feed  to  the 
boiler  is  steady. 

The  gears  are  cut,  and  run  noiselessly ;  and  the  plungers  are  packed 
from  the  outside,  so  any  leakage  may  be  readily  detected. 

Each  pump  is  provided  with  light  and  hose  fnilUy,  and  has  siution 
and  diichiirge  openings  on  opposite  sides.  All  material  is  of  the  higliest 
grade,  and  great  care  Is  taken  in  the  test  to  prove  there  is  no  defect. 

All  sizes  in  the  following  list  are  suited  for  150  pounds  water  pres- 
sure.    In  sending  inquiries  or  orders,  always  state  the  water  pressure. 
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We  have  also  a  full  line  of  patterns  for  these  pumps  arranged  for 
operating  by  electric  motors,  geared  directly  to  them  and  mounted  on  the 
same  bed  plate. 


Kiiowlcs  X't'i'tical  'l'ri[)ie.\  Hoult  Pump — Style 


The  Knowles  Vertical  Triplex   Power  Pump 

For  Boiler  Feeding.    Also  for  Hydraulic  Cylinders  of  Wood-pulp  Grind- 
ers.    Fitted  with  Valves  for  Hot  or  Cold  Water   or   Other    Liquids. 


THE  GREAT  advantage  of  the  triplex  form  of  power  pumps  over  the  single  or  duplex 
type  is  fully  recognized  by  the  best  engineers  for  all  cases  in  which  a  steady  and  con- 
tinuous discharge  is  desired,  either  for  producing  an  even  hydraulic  pressure,  or  for 
preventing  water  hammer  and  unpleasant  vibration  for  elevator  or  other  service  in 
which  entire  absence  of  noise  is  desirable.  Even  where  the  adoption  of  this  type  is  not  a 
necessity  for  these  reasons,  its  easy  running  qualities  and  entire  absence  of  "pound" 
or  jar  on  piping  and  foundations  recommend  its  ado]>tion  in  the  majority  of  cases 
where  final  economy  is  considered,  ratlicr  than  cheapness  in  first  cost. 

These  pumps  are  arranged  so  that  either  the  suction  or  discharge,  or  both,  may  be 
located  on  either  side  of  the  apparatus  —  often  a  point  of  considerable  advantage  in 
'irowded  locations.  While  every  part  is  designed  to  secure  the  utmost  compactness,  the 
valve  chambers  are  arranged  so  as  to  allow  easy  access  for  inspection  or  repair.  All 
gears  are  cut  and  shaft  bo.xes  babbitted.  Connecting  rods  have  adjustable  brass  Ixjxes 
secured  by  keys,  and  the  lower  ends  of  connecting  rods  are  held  in  the  plungers  by 
steel  pins  working  in  brass  bushings  in  the  solid-ends  of  the  rods. 

IV'ifn  sendini^  in'jitirifs  or  orJcrs^  gh'C  lis  compL'te  informntioit  ti'i^iirditii^  tttnnher  of 
i^yinden^  and  size  and  iiumhcr  of  hydraulic  cv/indt'rs  for  diih  t^riudrr  :  also  pressure. 

All  sizes  in  the  following  list  are  suited  for  150  pounds  water  pressure. 


Sizes ^  Ca/'iiettieK,  and  Dimensions — Sh'/e  /i. 
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We  have  also  a  full  line  of  patterns  for  these  pumps  arranged  for  operating  by 
electric  motors,  geared  directly  to  them  and  mounted  on  the  same  bed  plate. 


The    Knowles  Vertical  Triplex   Power  Pump 

For  Boiler  Feeding.    Also  for  Hydraulic  Cylinders  of  Wood-pulp  Grind- 
ers.    Fitted    with  Valves    for    Hot  or  Cold  Water  or  Other  Liquids. 


IX  COMMON  with  the  ordinary  type  of  triplex  pumps,  having  single 
acting  cylinders  and  outside  packed  plungers,  this  design  has  the 
following  exclusive  features :  The  plungers  are  outside  packed,  guided 
above,  relieving  them  of  excessive  wear  or  strain,  and  have  brass  bushed 
forged  steel  connecting  rods  of  the  locomotive  type,  with  an  adjustment 
at  either  end  for  wear.  The  power  is  transmitted  direct  to  each  of  these 
plungers  in  the  following  manner:  A  countershaft  behind  the  pump 
transmits  the  power  to  spur  gears  at  either  end  of  the  pump,  driving  by 
crank  pins  and  face  plates  the  two  outside  plungers,  and  at  the  same  time 
through  the  single  throw  supporting  crank  shaft  the  centre  or  middle  plunger. 

This  class  of  pump  is  also  made,  when  specially  ordered,  with  connect- 
ing rods  secured  to  independent  crossheads,  attached  to  the  upper  end  of 
plungers,  crossheads  being  fitted  with  adjustable  shoes  in  guides. 

When  sending  inquiries  or  orders^  give  us  complete  information  regarding 
number  of  grinders^  and  size^  as  well  as  number^  of  hydraulic  cylinders  for  each 
grinder ;  also  pressure. 

All  sizes  in  the  following  list  are  suited  for  150  pounds  water  pressure. 

Sizes ^  Capacities^  and  Dimensions — Style  A, 
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We  have  also  a  full  line  of  patterns  for  these  pumps  arranged  for 
operating  by  electric  motors,  geared  directly  to  them  and  mounted  on  the 
same  bed  plate. 


Knowlch  V'erlical  Triplex  Power  Pump — Style  C 


The    Knowles   Vertical  Triplex   Power  Pump 

For  Boiler  Feeding.     Also  for  Hydraulic  Cylinders  of  Wood-pulp  Grind- 
ers.     Fitted    with   Valves   for   Hot   or   Cold   Water  or  Other  Liquids. 

IN  WOOD-PULP  mills  fitted  with  the  most  recent  apparatus  the  pulp  is  force(i  on 
the  stone  grinders  by  means  of  hydraulic  pressure.  It  is  obvious  that  this  pressure 
aboald  be  steady,  as  the  speed  of  the  shaft  and  the  quality  of  ground  pulp  depend 
directly  on  steady  feeding. 

we  recommend  for  such  work  our  tripK-x  pump,  as  having  a  cr>ntinu(ius  diM-hai^i', 
and  consequently  producing  an  even  pressure  upon  the  pistons  of  the  hydraulic 
cylinders.  This  pump,  e^ijecially  constructed  for  the  purpose,  is  the  most  etticient 
machine  in  the  maiket  to-day.     Its  construction  is  as  shown  on  oppo>ite  page. 

We  make  all  sizes  in  accordance  with  the  nunil^er  of  grinders  and  (iiameter  of 
hydraulic  cylinders.  The  pump  is  suited  for  pressures  up  to  150  ix)unds,  and  only 
the  liest  workmanship  and  material  are  employed  in  its  couhtruction. 

The  plungers  are  packed  from  outside:  the  valves  can  Ih;  easily  examined,  the 
throat  linings  replaced  when  worn,  and  wearing  parts  can  he  taken  up. 

This  pump  also  has  distinctive  features  rendering  it  especially  suited  for  l>oiler 
feeding  and  for  long,  hard  service. 

The  plungers  are  outside  connected,  and  provided  with  guides.  Connecting  rods 
have  phosphor  bronze  lK)xes,  which  are  adjustable. 

The  valves  can  be  fitted  for  hot  or  cold  water. 

We  also  build  Ix^iler  feed  pumps  for  high  pressure. 

H'/it-H  .wNtiiftj^  htt/uirics  or  orders^  jt^irr  m  (om/*/i/i'  information  1  ,'^ai  liiut:;  uumht  <  / 
:^tini/t-ri,  and  numbir  tin  J  size  of  hyJraitlic  cylifidcrs  for  cith  iniu.iir  .■  lu'^o  rt  i^^nrt . 
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We  have  also  a  full  line  of  patterns  for  these  pumps  arranjued  for  operating  by 
electric  motors,  geared  directly  to  them  and  mounted  on  the  s.ime  bod  ))late. 

Note:  The    runanjund  pipe  and  relief  valve,  shown   in  cut,   will  be  furnished 
when  requested,  at  additional  price. 
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The   Knowles    Vertical  Triplex   Power  Pump 

For  Boiler  Feeding.   Also  for  Hydraulic  Cylinders  of  Wood-pulp  (Jrinders. 

THE  ACCOMPANYING  cut  shows  a  type  of  pump  particularly  suited 
for  large  buildings,  where  there  is  but  small  rioor  space  and  where 
freedom  from  water  hammer  is  desirable;  the  three  throw  arrangement  of 
plungers  insuring  a  uniform  and  consequently  quiet  tlowof  wateras  well  as 
an  unvarying  pressure.  This  machine  is  good  for  a  pressure  of  250  to  ^^00 
pounds  per  square  inch  There  are  ample  suction  and  discharge  open- 
ings on  opposite  sides  of  pump  cylinder.  The  valve  chambers  are  of  the 
**pot"  type,  there  being  one  valve  in  each  compartment,  this  making  a 
very  strong  and  light  construction.  Removal  of  each  pot  cover  gives 
access  to  its  valve  without  disturbing  any  of  the  other  valves. 

Plungers  are  single  acting,  and  guided  in  generous  l)earinp:s  to  insure 
alignment.  Connecting  rods  have  composition  adjustable  boxes,  secured 
by  keys  at  crank  ends:  plunger  ends  of  rods  are  solid,  and  bushed  with 
removable  brass  sleeves.  Main  shaft  bearings  are  lined  with  hammered 
l)abbitt,  bored  truly  to  size.  Cut  gears  increase  the  smoothness  of  action 
and  life  of  pump.  Tight  and  loose  pulleys  are  furnished,  pulley  shaft 
being  supported  at  both  ends  in  babbitt  lined  boxes.  This  machine  is 
wh(jllv  self  contained. 

This  pufnp  is  particularly  adapted  to  hard  hydraulic  elevator  service, 
i^f here  smooth  and  t/uiet  action  is  necessary,  and  also  to  pulp  mill  7i'orl\  ii'he/e 
Huifortn  pressure  must  be  maintained. 

When  sendin}^  inquiries  or  orders,  }^ive  us  complete  information  rc;^ardin:^ 
number  o/^rinders,  and  size  and  number  of  hydraulic  cylinders  for  each  i^rindcr . 
also  pressure. 

Sizes,  Capacities,  and  Dimensions  -  Style   G. 
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We  have  also  a  ftill  line  of  patterns  for  these  piinii>s  arranged  for  operating  by 
electric  motors,  geared  d'irvcDy  to  them  and  mounted  on  the  same  bed  \^\3l\.c. 
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The  Knowles  Vertical  Triplex 
Light    Service    Power    Pump 


For  loo  Feet  Lift. 


r 


HIS  LIN  K  of  power  pumps  is  designed  for  light  work ;  and  dimensions, 

capacities,  etc.,  are  to  be  found  in  table  following. 

Plungers  are  outside  packed;  boxes  babbitted,  hammered,  and  bored 
Jt  to  exact  fit ;  and  gears  cut. 

Kach  pump  is  furnished  with  tight  and  loose  pulleys,  and  discharge 
r  chamber,  and  has  suction  and  discharge  openings  on  opposite  sides. 

Ik)xes  in  the  crank  ends  of  connecting  rods  are  provided  for  taking 
p  wear. 

In  sending  inquiries  or  orders,  always  state  the  water  pressure. 


Shts,  Capacities^  and  Dimensions  —  Style  E. 
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We  have  also  a  full  line  of  patterns  for  these  pumps  arranged  for 
crating  by  electric  motors,  geared  directly  to  them  and  mounted  on  the 
me  bed  plate. 
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The  Knowles  Vertical  Triplex 
Light    Service     Power     Pump 


For  lOO  Feet  Lift. 


THE  CUT  shows  another  pump,  of  larger  capacity,  designed  especially 
'  for  light  work.  The  arrangement  of  cranks  differs  from  tlie  prece- 
ding style  of  pumps,  in  having  supports  for  crank  sliaft  between  centri;  and 
outside  cranks.  This  arrangement  produces  a  smaller  bending  moment 
in  the  crank  shaft,  and  is  for  this  reason  better  adapted  to  these  pumps  of 
larger  capacities. 

Guides  for  plungers  are  provided,  relieving  much  of  the  strain,  and 
diminishing  wear. 

A  feature  of  this  pump  is  the  provision  of  suction  and  discharge 
openings  on  either  side,  a  very  handy  arrangement  whore  space  is  restricted. 

This  class  of  pump  is  also  made,  when  specially  ordered,  with  con- 
necting rods  secured  to  independent  crossheads,  attached  to  the  upper  end 
uf  plungers;  crossheads  being  fitted  with  adjustable  shoes  in  the  guides. 

In  sending  inquiries  or  orders,  always  state  the  water  pressure. 


Stsfs,  Capacities,  and  Dimensions — Slyk  F. 
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We  have  also  a  full  line  of  patterns  for  these  pumps  arranged  for 
operating  by  electric  motors,  geared  directly  to  them  and  mounted  on  the 
same  bed  plate. 


Knowles  Vertical  Triplex  Power  Pump — Style  I 


Double  Acting  Pislon  Pal 


The  Knowles  Vertical  Triplex  Piston  Pattern 
Power  Pump 

For  Boiler  Feeding.    Also  for  Hydraulic  Cylinders  of  Wood-pulp  Grinders. 


THIS  PUMP  is  of  the  double  acting  piston  pattern,  and  is  designed  to 

work  against  pressures  as  high  as  130  pounds. 

The  crank  shafts,  connecting  rods,  crossheads,  gears,  etc.,  are  well 
proportioned,  and  made  of  best  material. 

All  bearings  are  arranged  for  taking  up  wear.  Marine  pattern  con- 
necting rods  are  used. 

This  pump  also  has  suction  and  discharge  openings  on  either  side.  For 
particulars  in  regard  to  dimensions,  capacities,  etc.,  see  table  below. 

When  seniling  inquiries  or  orders,  always  ^ive  us  lOmplete  iii/ormution 
regarding  number  of  grinders,  and  size  and  number  of  hydraulic  cylinders  for 
each  grimier :  also  pressure. 


Sizes,  Capi 


We  have  also  a  full  line  of  patterns  for  these  pumps  arranged  for 
operating  by  electric  motors,  geared  directly  to  them  and  mounted  on  the 
same  bed  plate. 
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The    FCnowles   Horizontal   Power   Pump 

Single  Cylinder  Pattern. 


THE  CUT  on  opposite  page  shows  one  of  our  improved  power  pumps, 
Double  Acting  Single  Cylinder  pattern,  fitted  with  gears.  We  also 
make  the  same  pump  designed  to  drive  directly  by  belt,  without  inter- 
mediate gearing.  This  style  of  pump  has  suction  and  discharge  valves 
above  the  cylinder  barrel,  and  is  designed  to  stand  a  water  pressure  of  loo 
pounds  per  square  inch.  Adjustments  are  provided,  so  that  wear  can  be 
Uken  up  in  all  bearings,  slides,  and  other  parts  subject  to  wear.  Every 
part  is  carefully  proportioned,  and  material  and  workmanship  are  of  the 
best.     All  gears  and  pinions  have  machine  cut  teeth. 

The  best  gun  metal  composition  is  used  in  the  linings,  stuffing  boxes, 
valve  seats,  .and  pistons,  the  latter  being  suitably  packed  for  hot  or  cold 
water  or  other  liquids. 

Heavy  balance  wheels  are  provided  for  all  sizes. 

The  capacities  in  the  table  below  are  figured  at  the  moderate  speed 
of  80  feet  piston  travel  per  minute  ;  this  can  be  increased  if  desired. 

We  have  patterns  also  for  power  pumps  arranged  with  inside  or  PuUiih 
(•lun^^crs,  suitable  for  gritty  or  bad  waitr. 

When  sending  inquiries  or  orders,  always  state  the  pressure  against 
which  pump  will  have  lo  work. 
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Also  patterns  for  larger  sizes  or  other  combinations. 


The  Knowles  Horizontal  Power  Pump 

Single  Cylinder  Pattern.     For  Heavy  Pressure.     97  Frame  Style. 


APOWEK  PUMP  to  be  serviceable  and  durable  must  be  strong,  heavy,  and  me- 
chanically put   together.     Unlike   a  direct-acting  steam   pump,  the  strains  and 
resistances  are  not  in  a  straight  line :  consequently,  to  insure  success,  a  power 
pump  must  l>e  thoroughly  designed  and  constructed  with  special  care. 

Wi:  have  hail  a  long  experience  in  building  these  pumps,  and  have  pallerns  for  all 
sizes,  arranged  for  gear  or  pulley  connections. 

The  water  cylinders  are  of  the  double-acting  piston  pattern.  The  crank-shafis, 
connecting  rods,  crossheads,  gsais,  and  other  parts  are  well  proportioned  and  made  of 
the  very  best  materials.  Heavy  balance  viAecli  ate  firmiidid  for  nil  sizes.  The  bearings, 
slides,  and  all  wearing  pans  are  arranged  for  taking  up  when  worn. 

The  cylinders  have  large  water  passages  and  valve  areas.  The  linings,  sluDing 
boxes,  and  valve  seals  are  made  of  the  best  gun-metal  composition,  U.  S.  standard. 
The  pistons  are  also  tnade  of  the  same  metal,  suitably  packed  for  the  li<|uid  to  be  handled. 

The  pumps  have  protecting  guards  for  gears,  and  are  so  arranged  as  to  offer  easy 
access  ti>  valves.     All  gears  and  pinions  have  machine  cut  teeth. 

Wt  have  patterns,  also,  for  power  pumps  arranged  with  iiisUii  or  outside  plungers. 
suitable  for  gritty  or  bad  water.  All  sizes  in  the  following  list  can  bo  made  tor  135 
pounds  water  pressure.  These  pumps  can  also  lie  conslruotcil,  if  preferred,  with 
water  cylinders  of  the  type  shown  on  page  ;0. 

When  sending  inquiries  or  orders,  always  slate  the  pressure  against  which  pump 
Hill  hav«  to  work. 

Sizes.  Capaeilies.  and  nimensioiis. 
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rhe  Knowles   Horizontal   Power    Boiler-Feed 

or  Pressure  Pump 

Single  Cylinder  Flat-cap  Pattern.     Solid  Bed  Style. 
Arranged  for  Hot  or  Cold  Water  or  Other  Liquids. 

THIS  PUMP  is  strong,  heavy,  and  mechanically  put  together.  Only 
the  best  materials  are  used ;  and  the  crank  shafts,  connecting  rods, 
rrossheads,  gears,  and  other  parts  are  well  proportioned.  Provision  is 
made  for  taking  up  wear  in  bearings,  slides,  and  all  other  wearing  parts. 
All  gears  and  pinions  have  machine  cut  teeth. 

The  water  cylinders  are  of  the  double  acting  piston  pattern,  and  have 
large  water  passages  and  valve  areas. 

Best  gun  metal  composition,  U.  S.  standard,  is  used  in  linings, 
siuffing-boxes,  and  valve  seats.  The  pistons  are  also  of  same  material, 
and  suitably  packed  for  the  liquid  to  be  handled.  Heavy  balance  wheels 
iirt prtnidcd for  all  sizes. 

We  have  had  a  long  experience  in  the  manufacture  of  these  pumps, 
and  are  provided  with  patterns  for  all  sizes,  arranged  either  for  pulley  or 
Rear  connectif)ns.  We  have  patterns  also  for  power  pumps,  arranged  with 
miikor  ou/sii/e /*luN*;ers^  suitable  for  gritty  or  bad  water.  All  sizes  in  the  fol- 
loN\in<^list  are  suited  for  loo  pounds  water  pressure.  When  sending  inquir- 
ies or  orders,  always  state  pressure  against  which  pump  will  have  to  work. 

Sizes  and  Capacities. 
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Also  patterns  for  larger  sizes  or  other  combinalitins. 
rapacities  are  figured  at  <So  feet  piston  speed. 
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The  Knowles  Horizontal  Duplex  Power  Pump 

Girder  Frame  Type.  For  Boiler  Feeding.  Also  for 
Hydraulic  Cylinders  of  Wood-pulp  Grinders.  Ar- 
ranged  for  Hot  or  Cold  Water  or  other  Liquids. 

'T^HIS  PUMP  is  designed  for  boiler-feeding,  supplying  hydraulic  cylin- 
^  ders  of  wood-pulp  grinders,  or  other  hydraulic  service.  //  can  be 
geared  directly  to  the  jack  shaft  of  turbine  water  ivheeis,  or  can  be  driven  by 
belt  or  gear  connection  from  line  shaftings  run  by  water  or  steam  power. 

Little  head  room  is  necessary  in  this  style,  and  all  parts  are  easily  ac- 
cessible for  cleaning,  adjusting,  and  repairing. 

Thoroughness  of  design  and  best  materials  are  carefully  combined. 

Composition  gun  metal  is  used  for  the  valve  seats  and  linings  of  the 
double-acting  water  cylinders.  All  bearings  and  slides  are  arranged  so 
that  wear  can  be  taken  up. 

We  also  have  patterns  for  larger  sizes. 

All  sizes  in  the  following  list  can  be  made  for  125  pounds 
pressure. 

When  sending  inquiries  or  orders^  give  us  complete  information  regarding 
number  of  grinders^  and  size  and  number  of  hydraulic  cylinders  for  each  grinder; 
also  pressure. 

Sizes  and  Capacities. 
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The  capacities  are  figured  at  moderate  speed,  namely,  80  feet  piston 
travel  per  minute.     The  speed  can  be  increased,  making  a  correspond 
ing  increase  in  capacity. 
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The  Knowles  Horizontal  Duplex  Power  Pump 

Piston   or    Inside  Plunger    Pattern.       For    Hydraulic 
Cylinders  of  Wood-pulp  Grinders.    Girder  97  Frame. 

ANOTHER  AND  often-preferred  form  of  grinder  pump  is  the  duplex  horizontal 
pattern,  as  shown  on  opposite  page  ;  and  frequently  circumstances  render  it  far 
more  desirable.  It  requires  little  head-room,  and  every  part  is  accessible  for 
cleaning,  adjusting,  and  repairing. 

This  pump  is  built  for  both  light  and  heavy  work. 

This  is  one  of  the  best  all-around  service  pumps  for  a  paper  mill  to  use;  it  is  good 
for  a  variety  of  purposes  besides  grinding;  it  makes  an  excellent  boiler  feeder  or  a 
water  service  ptimp  where  the  elevation  is  great,  as  it  is  made  strong  for  more  than 
ordinary  pressure.  It  can  be  f^earcd  directly  to  the  jack  shaft  of  turbine  water  7uhcets  or 
can  be  drrz>en  l>y  belt  or  gear  connection  from  line  shafting  run  by  water  or  steam  po7ver. 
It  is  also  made  for  driving  direct  with  belt  pulley^  dispensing  with  gears. 

The  pump  is  designed  with  thoroughness.  Each  water  cylinder  is  double  acting 
and  b  arranged  with  lining  and  valve  seats  of  composition  gun-metal.  All  bearings  and 
slides  are  fitted  for  taking  up  when  worn.  The  crank  shafts,  connecting  rods,  cross- 
heads,  gears,  and  other  parts  are  well  proportioned  for  heavy  work,  and  made  of  the 
very  best  material. 

The  gears  are  machine  cut,  the  most  suitable  for  heavy  pressure. 

All  sizes  in  the  following  list  can  be  made  for  130  pounds  pressure. 

When  sending  inquiries  or  orders^  give  us  complete  information  regarding  number  of 
grinders^  and  size  and  number  of  hydraulic  cylinders  for  each  grinder  ;  also  pressure. 

Sizes  and  Capacities. 
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'4 

18 

4S.00 

1280 

14 

12 

Emulate 

Enaunter 

14 

24 

64.00 

1280 

14 

12 

Emule 

Encamp 

16 

18 

62.66 

1670 

16 

14 

Emulge 

Encamped 

16 

24 

83.55 

1670 

r6 

14 

Emulgent 

Encanker 

Also  patterns  for  larger  sizes  or  other  combinations. 
The   capacities  are  figured   at  moderate  speed,  namely,  80  feet  piston  travel  per 
minute.     This  speed  can  b«  increased  if  desired. 


29 


Suggestions    When    Erecting    and    Operating 

Knowles  Power  Pumps 


Foundation  —  In  all  of  the  small  sizes  of  our  pumps  sufficient 
foundation  is  aflForded  by  a  good  plank  floor,  such  as  is  found  in  any  well 
constructed  factory.  For  heavier  pumps  a  more  solid  foundation  should 
be  used,  such  as  brick,  stone,  or  well  rammed  concrete,  surmounted  by  a 
cap  stone.     Anchor  bolts  should  be  used  in  all  cases. 

Although  our  power  pumps  are  self-contained,  and  not  dependent  upon 
foundation  to  preserve  alignment  of  working  parts,  yet  a  good  foundation 
preserves  proper  relative  position  of  pump  in  regard  to  driving  mechanism, 
and  lessens  strain  and  jar  in  piping. 

That  no  delay  may  occur  in  setting  the  pump  upon  arrival,  drawings 
showing  location  of  bolt  holes,  flanges,  and  general  dimensions  will  be  sent 
upon  receipt  of  order,  when  desired. 

Suction  Pipe  —  Use  as  short  and  direct  suction  pipe  as  possible. 
Use  as  few  elbows  as  practicable  ;  and  in  cases  where  the  suction  is  k)ng 
and  several  elbows  occur,  increase  size  of  suction  pipe.  Never  use 
smaller  sizes  than  pump  openings  call  for. 

A  vacuum  chamber  should  be  used  in  all  cases  of  long  suction  pipe  or 
high  lift.  This  chamber  may  be  made  of  pipe,  as  shown  in  sketch  A ;  a 
volume  of  two  per  cent,  of  the  pump  capacity  per  minute  giving  good 
results. 

A  foot  valve,  with  strainer  attached,  should  be  placed  at  the  end  of 
the  suction  pipe.     See  illustration  A. 

A  light  suction  is  an  advantage,  except  in  the  case  of  pumping  hot 
water ;  then  the  water  should  go  to  the  pump  under  a  slight  head. 

Be  sure  there  are  no  leaks  in  the  suction  pipe, 
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Discharge  Pipe  —  Using  as  straight  discharge  pipe  as  possible,  with 
long  bends  and  gate  valves,  increases  the  efficiency  of  the  pump.  A  cheds 
valve  should  be  placed  in  the  discharge  pipe,  as  sketches  A,  B,  and  C  show. 

To  Insure  Immediate  Action  upon  Starting  up — When  a  pump 
takes  suction  under  difficult  conditions,  and  air  is  present  in  the  suction  pipe 
and  the  pump,  a  charging  pipe  should  be  connected,  as  shown  in  sketch 
A.  This  charging  pipe  runs  from  a  point  in  the  discharge  pipe,  bejrond 
the  check  valve,  to  suction  pipe,  and  is  provided  with  a  gate  valve.  An 
air  relief  pipe  is  also  inserted  in  the  discharge  pipe  between  the  pump  and 
check  valve,  also  shown  in  sketch. 

On  starting  the  pump,  open  the  valve  in  the  charging  pipe,  and  also  in 
the  relief  pipe.  Water  thus  flows  from  the  reservoir  or  tank  to  the  suction 
pipe,  dispelling  air  through  the  relief  pipe. 

Any  slight  leakage  from  the  plungers  and  glands  should  be  piped  to 
a  drain. 

When  a  power  pump  is  used  for  boiler-feeding,  it  is  run  at  a  constant 
speed,  calculated  to  ^ive  the  maximum  supply  of  water  required  at  any 
time.  This  supply  required  varies;  and  rather  than  shut  down  the  pump, 
a  by-pass  between  the  discharge  and  the  suction  pipe  is  inserted,  as  sketch 
1j  shows.  The  water  can  thus  be  fed  continuously  to  the  boiler ;  and  inter- 
mittent feeding,  which  involves  loss  of  heat  to  feed  water  as  well  as  de- 
structive influence  to  pump,  can  be  avoided. 

Overloading,  causin*^  hic;h  pressure  and  consequent  injury,  should  be 
guarded  against  in  every  power  pump.  This  is  provided  for  by  placing 
an  automatic  water  relief  valve,  connected  to  the  discharge  pipe,  close  to 
the  pump.  (See  sketch  C,  "  pop  "  valve.)  This  valve  should  be  set  to 
open  at  a  pressure  well  within  the  limits  of  the  strength  of  the  pump. 
When  several  boilers  are  fed  by  the  same  pump,  this  automatic  relief 
valve  is  placed  in  the  by-pass  mentioned  above  and  shown  in  sketch  R 
It  is  set  to  open  at  a  slightly  higher  pressure  than  that  carried  on 
the  boiler.     The  surplus  feed  water  passes  through  this  valve  to  the 
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suctioii  pipe  or  well,  and  the  supply  to  each  boiler  is  regulated  by  its 
stop  valve. 

Remember  in  all  piping  that  a  slightly  longer  pipe  does  not  increase 
the  friction  nearly  so  rapidly  as  an  elbow. 

Packing. —  All  stuffing  boxes  should  be  carefully  packed,  and  glands 
brought  up  firmly  against  the  packing;  screwing  up  glands  by  hand 
should  be  sufficient,  especially  where  hot  water  is  used,  which  swells  the 
packing. 

Owing  to  improper  adjustment  of  packing  in  pumps,  feeding  hot 
water  to  boilers  under  high  pressure,  it  is  often  difficult  to  keep  them  tight. 
A  packing  to  be  good,  should  have  a  strong  fibre,  be  well  lubricated,  and 
of  such  construction  that  slight  pressure  of  the  gland  will  cause  it  to  hug 
the  plunger. 

A  few  new  layers  are  often  sufficient  in  repacking  a  pump ;  but  old 
packing  should  be  removed  as  soon  as  it  becomes  hard,  otherwise  it  will 
cut  the  plungers. 
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;cial   Apparatus  Designed  to  Meet  Varying 

Conditions 
eKnowIes  Combined  Steam  and  Power  Pump 

ingle  Cylinder  Type. 


Patented. 


E  ILLUSTRATE  on  pages  34  and  36  two  of  Ihe 

which  we  have  from  liaie  to  time  built  for  our 

ments  of  peculiar  condiliona  and  aurroundingg. 

"hU  combined  steam  and   poirec  pump  is  especiall' 

pumping  mu&l  be  carried  on  continuously,    *  ' 

cr  pump,  and  during  Ihe  night,  while  Ihe  n 
m  pomp.     The  connecting  rod  isdtjigned 
le  inlroduciion  of  Ihese  specialties  in  thia  i 
ae  interested  in  engineering  problems  than 
factoring  resources  can  he  dravm  upon  lo  i 
ra.     We  are  ready  at  any  time  lo  prepare  specifi< 
inf!  apparatus  for  any  possible  service. 
Itis  pump  embodies  strength,  compactness,  and  durability.     The  gears  are  1 
:e   noiselessly,  and  are  protected  by  shields.     Crossheads  are  mude  with  spvi 
p  for  lost  million,  and  crank  shafts  are  carried  in  large  babbittc-d  bearings. 
.ny  of  ihe  following  siies  can  be  made  for  1 20  pounds  pressure. 
V'hcn   sending  inquiries  or  orders,  always  slate  against  what  ]>ressure  iht:  pii 


iny  specia 


Im:  used  1 
n  engine  is  shut  down,  can  be  used  as 
be  quickly  disconnected,  as  cul  shows, 
alogue  is  intended  lessas  a  suggestion 
3  illustrate  Ihe  facility  with  which  our 
he  demands  of  all  classes  of  pur 
>,  plans,  and  eslinialcs  on 
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rhe   Knowles    Duplex   Combined   Steam  and 
Power  Pump 


Patented 


''HV.  CUT  un  the  opposite  page  shows  a  Duplex  Combined  Steam  and 

Power  Hump  One  of  the  connecting  rods  is  shown  disconnected 
d  laid  back  on  a  special  support  made  lor  it ;  the  other  rod  may  be 
iconnected  in  the  same  way,  and  the  pump  made  ready  to  drive  with 
iwer. 

This  type,  like  all  other  horizontal  pumps,  requires  little  head  room. 
st>  lirmly  on  its  foundation,  and  all  pans  are  easily  accessible. 

For  a  pump  to  run  continuously,  whether  for  boiler  feed  or  other 
rvicL-.  these  combined  pumps  have  no  equal. 

Superior  ingenuity  and  skill  have  been  employed  in  the  design  of 
ese  machines.     In  their  construction,  only  the  best  material  is  used. 

Adjustment  for  lost  motion,  due  to  wear,  is  provided  for  in  the 
iisshtads.  I^rj;c  babbilletl  bearings  are  supplied  for  the  crank  shafts,  and 
ic  gear--  are  provided  with  shields.     These  pumps  may  also  be  electrically 
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figured  on   the   basis  of  60  feet  piston  speed 


The   Knowles  Patent  Improved  Hydro-Pneu 

matic  System 

For   Hydraulic   Grinders   in    Paper   Pulp  Mills.    (In 
Combination  with  Horizontal  Duplex  Grinder  Pump.) 


\17K  MANUFACTURE  an  improved  hydro-pneumatic  system  for  hy- 
draulic grinders,  to  be  used  in  connection  with  vertical  or  horizontal 
duplex  power  pumps.    The  air  compressor  required  for  the  system  may  be 
connected  directly  to  some  reciprocating  part  of  the  pump,  or  it  may  be 
independent,  of  the  vertical,  triplex,  single-acting  type.     This  system  will 
prrxiuce  an  even,  continuous  pressure  throughout  the  entire  grinders,  and 
thereby  give  an  unvarying  pressure  on  the  grinder  pockets,  producing  an 
even  pulp  as  well  as  a  steady  pressure  whenever  any  of  the  grinders  are 
thrown  out,  increasinc^  also  the  output  of  the  grinders.     The  apparatus  is 
perfectly  automatic,  arid  responds  very  quickly  when  one  or  more  grinders 
are  thrown  off  or  on. 

We  also  make  hydro-pneumatic  apparatus  of  the  accumulator  type, 
omnected  directly  on  the  main  supply  grinders.  The  accumulator  piston 
in  this  apparatus  is  controlled  by  means  of  a  plug  valve,  giving  the  desired 
action ;  and  the  position  of  piston  can  be  maintained  practically  uniform, 
as  it  will  respond  very  quickly  to  the  opening  or  closing  of  ports.  The 
upper  part  of  the  accumulator  is  an  air  cylinder,  which  balances  the 
amount  of  water  pressure,  the  air  being  supplied  from  a  small  compressor 
connected  directly  to  the  pump.  This  compressor  will  maintain  exactly 
the  pressure  desired  in  the  force  main. 
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The  Knowles  Patent   Improved   Hydro-Pneu- 
matic System 

For  Hydraulic  Grinders  in  Paper  Pulp  Mills.     (In 
Combination  with  Vertical  Triplex  Grinder  Pump.) 

CITHER  OF  the  hydro-pneumatic  systems  described  on  page  39 
*-*  will  insure  absolute  uniformity  of  pressure  on  the  grinders,  while  the 
flexibility  of  the  system  is  such  that  there  is  never  any  escape  of  water,  a 
governing  device  being  provided  to  regulate  the  supply  of  water  according 
to  requirements.  In  this  way  the  largest  possible  amount  of  pulp  is  ground 
with  a  given  amount  of  water  pumped. 

We  invite  correspondence  on  this  particular  point,  and  will  make 
special  designs  suitable  for  different  situations.  We  have  these  hydro- 
pneumatic  systems  in  operation  throughout  the  largest  paper  mills  in  the 
country. 

INSTRUCTIONS  WHICH  ARE  TO  I5E  FOLLOWED  CAREFULLY 
IN  OPERATING  COMPRESSOR   AND  TANK 

When  starting,  close  communication  between  air  tank  and  pump  by 
closing  valve  A.  Drain  tank  and  open  air  cock  B  to  admit  free  air. 
When  tank  is  drained  and  full  of  atmospheric  air,  close  drain  and  air  cock 
B;  then  open  valve  C  and  close  valve  D.  Keep  pumping  air  in  until 
pressure  gauge  indicates  a  pressure  within  10  pounds  of  that  on  grinders; 
then  open  valve  A,  and  apparatus  is  in  working  condition. 

Should  air  level  reach  the  line  E  F,  shut  off  air  compressor  by  closing 
valve  C  and  opening  valve  D,  and  let  same  be  inoperative  until  air  level  is 
raised  to  line  G  H ;  then  open  valve  C  and  close  valve  D.  It  will  take 
about  twelve  hours  to  bring  air  level  down  to  its  lowest  level,  E  F.  This 
is  the  lowest  level  that  air  should  be  kept,  to  prevent  air  going  into  main 
discharge  pipe  to  grinders.  After  once  started,  with  air  tank  full  of  air  at 
80  pounds  pressure,  all  the  compressor  will  have  to  do  is  to  make  up  for 
loss;  hence,  it  will  not  be  required  to  work  continuously.  Practical  experi- 
ence will  determine  the  necessary  time  for  air  compressor  to  work. 

41 


The  Knowles  Horizontal   Geared  Double- 
Acting  Vacuum  Pump 

"Close  Clearance"  Type  for  Paper  Machine  Suction  Boxes. 

SUCTION  BOXKS  on  Fourdrinier  machines  require  a  sleadj  Tacnam,  lo  be  in 
crrased  or  diminished  according  to  the  quality  of  the  paper  to  be  made.  'i  he^ 
piimpfi  are  designed  especially  for  such  work.  The  great  number  in  use  have 
ptoveil  ihemselves  the  mofil  economical  devices  for  the  purpose,  as  Ihey  have  requited 
the  Insl  attention,  the  least  expense  for  repairs,  and  the  leasl  power  consumed  in 
dniing.  The  valves  on  ends  of  cap  are  kept  closed  unless  Ihe  pump  fills  only  on  one 
end  of  cyhnder.  by  opening  either  valve,  the  corresponding  end  of  Ihe  cylinder  is 
pritnrd  and  the  work  of  Ihe  piston  is  equalized. 

These  pumps  are  tnade  geared  as  shown,  or  with  the  driving  pulley  mounted  on 
crank  >haft.  The  suction  opening  is  on  lop.  and  the  discharge  on  eilhei  .^idc  ;  or  the 
ruction  opening  may  be  placed  on  either  side  if  desired. 

The  i-yiinders  are  lined  nitb  cnmposilion  metal,  and  we  can  also  furnish  a  rtmm-ahie 
i.\it  iomfviilien  i^nn  mdai  lining,  if  specially  ordered,  although  out  regular  standard 
lining  can  )i«  easily  removed  and  replaced. 

The  connecting  rod  is  of  forged  steel.  Boxes  are  adjustable  and  made  of  phosphor 
\nr\T\it.  Valves  are  of  best  soft  rubber,  of  large  area  and  ca.<iy  of  access.  I'islim  rod  is 
^i  nilleil  Tobin  bfinze.  having  a  high  lenslle  strength. 

.\djuMnienls  for  taking  up  wear  are  provided  in  cross-heads  and  guides.  The  pi-ton 
i<  filled  nilh  sijuare  (lax  packing.  We  advise  the  geared  pumps  for  use  with  fast 
tunning  shaftmg  such  as  is  commonly  employed  for  modern  paper  machines  m.iking 
iw^-paiier.  ilie  speed  Ijeing  property  reduced  by  means  of  ihe  gearing  un  ihe  pump. 

Where  noi-.eless  operation  is  required,  we  make  these  pumps  Iwltctl.  thus  doing 
my  with  gears,  u^ng  a  small  driving  pulley  on  the  line  shafi  and  n  large  pulley  on 
«Jiili  hhafi  of  pump.  Geared  pumps  will  allow  Ihe  use  of  pulleys  of  almul  equal 
JiMielers.  anil  a  higher  lielt  speed. 

When  ini|uinngalioiil  suction  pumps,  always  give  range  of  speeds  and  width  nf  p.-ijier 
oiihiiie.  numlier  iif  suction  boxes,  kind  of  stock  used,  weights  of  paper  made,  and 
Knenl  working  condilions. 

Sizei  )i;l  Capaatiei. 
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The  Knowles  Power  Vacuum  Pump 


For  Revolving  Suction  Box. 


/^NE  OF  the  most  recent  improvements  on  machines  that  manufacture 
^^  straw  board,  is  the  Revolving  Suction  Box.  To  produce  a  vacuum 
on  this  apparatus  requires  a  most  efficient  pump ;  and  we  recommend  for 
the  work  one  designed  similarly  to  those  attached  to  ordinary  suction  boxes, 
but  larger  in  capacity  and  more  substantially  built. 

This  pump  is  also  suitable  for  other  work  where  a  vacuum  is  produced 
by  removing  large  quantities  of  air. 

The  composition  fittings  enumerated  on  page  43  apply  also  to  this 
pump.  We  provide  check  valves  on  each  end  of  the  air  cylinder  connected 
to  a  common  pipe  having  a  gate  valve,  this  is  to  prime  the  air  cylinder 
with  water  from  an  outside  tank,  to  keep  the  cylinder  cool. 

This  kind  of  pump  is  made  geared,  as  shown  in  cut  on  opposite  page, 
or  for  direct  belting. 

Give  following  instructions  when  inquiring  about  Suction  Pumps  : 


Range  of  speeds  of  paper  machine, 
Width  of  paper  machine. 
Number  of  suction  boxes. 
Kind  of  stock  used. 
Weights  of  paper  made. 
General  working  conditions. 


Sizes  and  Capacities. 


1  diam- 

eter 
of 

Stroke 

Cyiinder 

18 

18 

20 

24 

24 

24 

26 

24 

Revolutions 

per 
Minute 

Capacity 

Suction 

25  to  30 

20  to  25 
20  10  25 

According  tc 

20  to  25 

I        Pulley       I 

Dis-     { 

charge  ,  Diam 
I    cter 


Ciuie  Word 


Face 


Geared 

Knfamish 
Enfeeble 
Enfeoff 
Enfetter 


Belted 


Knfever 
Enfierce 
Enfilade 
Enfire 
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The  Knowles  Vertical  Duplex  Belted  Suction- 
Box  Pump 

Double-acting  Pattern.      For  Paper  Machines. 

THESE  PUMPS  are  especially  adapted  for  use  where  little  floor  space  can  be 
obtained,  and  may  be  placed  in  any  position  relative  to  the  pai)er  machine. 

They  are  made  to  drive  directly  with  belt,  as  shown  on  opposite  page,  or  are  supplied 
with  gears,  as  shown  on  following  page. 

The  piston  rods  are  of  rolled  Tobin  bronze.  Connecting  rods  are  of  forged  steel 
with  adjustable  boxes.     Pump  is  fitted  throughout  with  sight-feed  oilers. 

Suction  and  discharge  openings  are  arranged  as  shown. 

Cylinders  are  lined  with  composition  metal,  or  special  composition  gun-metal 
removable  liners  will  be  supplied  when  desired.  The  linings  regularly  furnisiied  can  be 
easily  removed  and  replaced. 

The  small  check  valve  shown  on  the  right  is  kept  closed  unless  the  vacuum  is  too 
high  and  likely  to  pull  the  stuif  through  the  screen  ;  when  opened,  it  admits  air  to  the 
cylinder  and  lowers  the  vacuum ;  its  lift  is  regulated  by  an  inside  spring,  adjusted  by  the 
hand  wheel. 

When  inquiring  about  Suction  Pumps,  always  give  range  of  speeds  and  width  of 
paper  machine,  number  of  suction  l)oxes,  kind  of  stock  used,  weights  of  paper  made, 
and  general  working  conditions. 

Stzt's  and  Capacities. 
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tion 

Revolutions 

per 

Minute 

Gallons  per 
Minute 

Suc- 
tion 

Dis- 
charge 

1» 

1 

uUey 
Kate 

c  :<k1c 

Word 

« 

10 

87 

40  10  60 

348  to      522 

5 

4 

4"S 

r,>< 

Enforce 

10 

10 

IJ.6 

40  to  60 

544  to     816 

6 

4S 

^Yi 

Knfoicing 

12 

10 

19.2 

30  to  50 

576  to     960 

S 

6 

48 

\oK 

Engage 

M 

10 

26.4 

30  to  50 

792  to    1320 

« 

^> 

48 

i-'K 

Kngas^ing 

16 

12 

41.8 

30  to  50 

1254  to   20(>0 

10 

S 

4 

(sr) 

M'.< 

Kngaul 

16 

16 

55.S 

35  to  40 

1950  to  2228 

10 

s 

/  - 

Nl< 

Engender 

18 

12 

52.9 

35  to  40 

1850  to  2115 

12 

10 

7^ 

\aVz 

Engild 

18 

f6 

70.5 

30  to  35 

21  15  to    2468 

•::    , 

10 

81 

I(»|2 

En  glad 

18 

f8 

79-4 

30  to  3S 

2378  to  2776 

12    1 

10 

84 

16)4 

Engloom 

We  also  make  combination  pumpSv  where  one  cylinder  works  on  wire  suction  boxes 
d  the  other  on  felt  suction  boxes ;  and  in  such  special  cases  we  invite  correspondence, 
order  to  enable  us  to  offer  the  best  possible  type  of  machine  to  meet  the  conditions 

isting. 

We  manufacture  also  Triplex   Vertical    Hucket   Suction   ]>ox   Pumps   of   special 
lerns.     See  page  51. 
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The  Knowles  Vertical  Duplex  Geared  Suction- 
Box  Pump 

Double-acting  Pattern.     Fur  Paper  Machines. 


THE  CUT  on  opponK  pag«  shows  our  Duplex  Geared  Suction  It< 
fasi  running  paper  machines  and  high  speed  shafting,  the  gean 
dittinct  advantage  ovei  the  belted  pump,  since  in  the  latter  the  sevei 
btltwon  wears  it  out. 

Pumps  have  large  vaJve  area,  ami  valves  easily  accessible.     Cylini 
doable  acting  pattern,  lined  with  composition  metal ;  or  removable  liner:: 
composition  gnn-metal  are  furnished  when  desired. 
The  following  table  gives  sizes,  capacities,  et 
speeds  can  be  increased  it  necessary. 

Whenever  required,  we  send  prints  with  loci 
dimensions,  etc ,  on  receipt  of  order,  so  that  no 
setting  up. 

Always  give  following  data  when  inquiring  about  aucliun  \iii 

Range  of  speeds  and  width  of  paper  machine,  numlur  of  r 

slock  used,  weights  of  paper  made,  and  general  working  conditii 


Pump.     F 

puiii|)  has 


The  capacities  tigur 


of  foundation  bolls, 
ecessaiy   delay   may   r 


5/a-J  aiiJ 

Cafacitiis 

■3_ 

5 

h 

1 

n 

'.\\ 

P 

I 

I 

"i 

i    1 

X 

lO 

8.7 

40io6o 

3^3  to    W2 

5       4 

IV6 

40  to6o 

54410    1,6 

576  lo    960 

7        5 

•A 

301050 

703  tor  3-0 

301050 

125410=090 

35  '0  40 

,l)St  to  JS3S 

2T,  5  102468 

79-4 

30103s 

137s  to  2776 

-        ^ 

4M  ; 

We  also  make  combination  pumps,  where  one  cylindti  »*> 
and  the  other  on  felt  suction  boxes ;  and  in  such  itpecial  cases 
in  order  to  enable  ui  to  offer  the  best  possible  type  uf  raichin 

We  manufacture  also  Triplex  Vertical  liucket  Suciio 
patterns.     Seepage  51. 
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!  M    lit   1     1     I'UlKlul 

!(i  to  1   1  Knm.rgu 

4  10  .        Kngrave 

,,  u.  1        K,.B,i.ve 

4  to  1        KnKuurd 

4  10  1     1   Kneulf 

-Box   Pumps   of   ispecial 


The  Kiiowlc*  X'ortical  Triplex  Suction-Box  Pump 


The  Knowles  Vertical  Triplex 
Suction -Box  Pump 

Geared. 


CUCTION  IS  now  becoming  one  of  the  principal  features  in  paper 
^  making.  This  is  due  to  the  increasing  speed  of  paper  machines, 
requiring  more  suction-boxes  and  larger  pumps,  with  greater  suction 
power. 

Our  Vertical  Triplex,  Single  Acting  Suction  Hox  Pumps  meet  all 
^hese  requirements,  and  are  suitable  for  the  widest  and  fastest  machines. 
On  the  opposite  page  we  show  a  cut  of  one  of  these  pumps.  These 
niachines  are  vastly  superior  to  any  others  in  the  market  for  this  line  of 
Work.  This  is  a  new  design,  embodying  particular  advantages  for  suction 
Work,  and  this  line  of  pumps  is  built  especially  for  those  purchasers 
Requiring  the  very  best  and  *' highest  grade"  machine  oblainal)le. 

It  is  impossible  to  give  details  in  regard  to  suction  box  work  here. 
We  invite  correspondence  for  each  particular  case,  and  will  be  pleased  to 
give  all  necessary  information  regarding  materials,  construction,  design, 
and  service  guaranteed. 

Sizes  smaller  than  18  x  18  are  made  with  one  spur  gear  and  pini(  n 
between  the  frames,  similar  to  cut  on  page  48,  with  the  same  style  cranks 
and  connecting  rods  as  there  shown. 

Siz€s^  Capacities^  Etc. 


•M 

0 

«M 

**     »• 

0 

k     « 

V 

2J*w 

Xjtf 

\a 

mS 

8  w 

M 

12 

16 

12 

16 

16 

18 

12 

r8 

18 

55 


239 

41.7 

39-6 
595 


Revolutions 

per 

Minute 


30  to  40 
30  to  40 
30  to  40 
30  to  40 
30  to  40 


Gallons 

per 
Minute 


717  to     956 

939  to  1 2  52 
1250  to  1670 
1 188  to  15S4 
1780  to  2380 


<— 

Pulley 

0 

u 

3 
(/3 

(/I 

it '   s 

»-« 

2-1        « 

G** 

u. 

8 

6 

30 

8 

10 

8 

30 

10 

10 

8 

30 

12 

12 

10 

30 

>5 

12 

10 

30 

»5 

dears 


Word 


4  to  I  Eristic 

4  to  I  ihrmine 

4  to  I  Eiminette 

4  to  I  'Krmitage 

4  to  I  I  Erode 
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The  Knowles  Vertical  Triplex  Power  Vacuum 

Pump 

For  Sulphite  Process. 

This  MACHINK  is  particularly  adapted  for  pumping   sulphur   fumes 
in  sulphite  mills,  although  it  may  be  used  as  well  for  general  work 
where  a  high  vacuum  is  necessary,  or  even  for  the  purposes  of  an   air 
compressor  for  25  or  30  pK>unds  air  pressure. 

The  cylinders  and  running  parts  in  contact  with  the  sulphur  fumes 

are  made  of  composition.     The  valves  are  of  the  plain  slide  valve  type, 

especially  adapted  to  this  kind  of  service,  and  are  moved  from   eccentrics 

on  the  main  shaft  as  in  ordinary  steam  engines.     The  main  shaft  runs  in 

large  bearings,  lined  with  hard,  bored  babbitt,  and  has  its  crank  pins  sel 

at  angles  of   120°.     The  connecting  rods  have  adjustable  boxes  of  the 

locomotive  type,  and  are  specially  designed  for  this  class  of  engine.     The 

crossheads  are  of  high  class  engine  type,  made  adjustable   for  wear,  and 

are  guided  in  long  and  broad  ways  cast  on  the  main  frames  of  the  machine. 

The  driving  pulley  is  within  the  bed  frame,  which,  in  fact,  contains  all 

the  parts  of  the  engine,  making  a  solid,  compact  and  self-contained  machine. 

All  the  wearing  parts  are  of  ample  size,  and,  where  necessary,  are  fitted 

with  conveniently  manipulated  adjustments,  while  an  ingenious  system   of 

oil  cups  and  piping  insures  a  proper  oil  supply  to  these  parts  at  all   times. 

This  machine  is  designed  to  run   at  from  30   to  50   revolutions   per 

minute,  and  is  of  first-class  construction  throughout.      It  is  novel,  and  its 

successful  application  lo  this  particular  kind  of  bleachery  work  makes  it 

a  noteworthy  machine. 

Shcs  and  Capacities, 


iJiameter 
of 

Cylinder 

Stroke 

.      Kevuliitiuns 
'             l>cr 
1           Minute 

Cubic  Krcl 

Free  Air 

per  Minnie 

,          Tuns  of 
.Sulphite 
in  24  llouis 

I  "tKl**  W'did 

10 
12 
iS 

50 
50 

40 

210 
.V;0 
hCO 

S  to  10 
1  2  t«)  I  5 
iS  to  11 

I'.nliaiK  V 

Kii)iail)()r 

Kiihardcii 

20 

-M 

^^             1 

iS 
iS 

^\ 

2-1 

40 

5.5 

7  SO 
1123 

1125 

1500 

20  to  25 

;>o  to  y^ 
;     .^5 »"  40 

1       40  to  50 

Knigma 
Knjoiii 
Knjoy 
Enjoyer 

The  Knowles  Vertical  Duplex  Power  Vacuum 

Pump 


For  Sulphite  Process. 


THE  CUT  on  opposite  page  shows  another  view  of  the  Vertical  Triplex  Vacuum 
i^imp  for  Sulphite  Process  described  on  the  two  preceding  pages. 
These  pumps  are  also  made  duplex  by  leaving  off  one  cylinder  and  its  foundation — 
liiat  is.  by  cutting  off  the  left  hand  third  in  the  opposite  cut. 

The  Duplex  Vacuum  Pumps  are  made  both  geared  and  direct  belted. 


Sius  and  Capacities. 


f 'isni^t^r  of 

Stroke 
10 

Revolutions 
per  Minute 

Cubic  Feet 

Free  Air 
per  Minute 

Tons  of 

Sulphite 

in  24  Hours 

Code  Word 

(.'jrlinder 

Belted 

(;eared 

«4 

50 

i6o 

5  to     8 

Eroding 

Errhine 

10 

12 

50 

260 

8  to  10 

Erosion 

Erring 

i8 

18 

40 

400 

1 2  to  15 

Erosive 

Errorist 

20 

18 

40 

500 

1 5  to  20 

Erotic 

Erudite 

^4 

18 

40 

750 

20  to  25 

Errable 

Erupt 

^4 

24 

30 

750 

25  to  30 

Erratic 

Eruption 

2S 

24 

30 

1000 

30  ^^  35 

Erratum 

Eruptive 

rhe  \ 

Cnowl 

es  Vei 

tical   J 

Jingle  Power   Vacuum 

Pump 


For  Sulphite  Process. 


WK  ALSO  make  a  single  cylinder  pump  of  the  same  pattern.     The  general  style  of 
thb  machine  is  the  same  as  shown  in  the  cut  on  the  opposite  page,  but  leaving 
off  the  two  left  hand  cylinders  and  their  foundations  and  replacing  the  foundation 
>f  centrml  cyKnder  by  an  outboard  bearing. 


Sizes  and  Capacities, 


I»umcterof 

Stroke 
10 

Revolutions  per 

Cubic  Keet  Free  Air 

Code  Word 

C>lnMlcf 

Minute 
50 

per  Minute 

So 

Belted 

14 

F^njoying 

16 

12 

50 

130 

Enkindle 

iS 

18 

40 

200 

Enlard 

20 

18 

40 

250 

Flnlight 

24 

18 

40 

375 

Enlink 

24 

24 

30 

37  5 

Enlist 

28 

24 

30 

500 

Enlisted 

HV  hutld  Horizontal  Pumps  for  the  same  work  and  0/  the  same  sizes  as  above. 


55 


The  Knowles  Vertical  Post  Stuff  Pump 

WE  PRESENT  an  illustration  on  opposite  page  of  a  stuff  pump  that  will  be  recog- 
nized throughout  the  paper  trade.  This  pump  has  grown  into  favor,  owing  to  its 
absolute  simplicity,  its  durability,  and  small  first  cost.  There  is  scarcely  a  paper 
mill  that  is  not  fitted  with  one  or  more  of  these  pumps,  delivering  paper  stuff  to  some 
machine,  passing  or  elevating  it  to  or  from  a  vat,  or  connected  up  for  some  similar  duty. 

The  pumps  are  arranged  generally  in  gangs,  as  here  shown,  and  are  bolted  to 
vertical  posts  with  a  common  shaft  between.  We  furnish  that  part  of  the  pump  shown 
in  shaded  lines  including  bearings  pitman^  crank^zx^^  five  feet  of  shaft. 

As  all  pumps  should  be  completely  brass  mounted^  o^^ing  to  the  chemicals  used  in 
the  preparation  of  the  stuff,  we  make  the  following  parts  of  the  best  composition 
gun-metal:  plunger,  gianJ,  lining  of  cylinder,  valve,  valve  seat,  and,  for  a  small  addi- 
tional cost,  the  entire  valve  chamber.  The  valve  chaml^r  covers  may  be  removed  each 
by  loosening  two  nuts  and  by  disengaging  the  swing  bolts.  The  ball  valves  are  known 
to  be  the  most  efficient  when  pumping  paper  stock,  as  they  have  less  tendency  to  restrict 
the  passages.     These  valves  are  made  of  composition  metal  or  vulcanized  rubber. 

Sizes  and  Capacities. 
Table  Refers  to  one  Pump  only. 


Diameter 


of 

Strol 

DDger 

6 

6 

6 

12 

7 

12 

8 

12 

8 

l6 

lO 

i6 

Revolutions  per 
Minute 


40  to  50 
25  to  30 
25  10  30 
25  to  30 
25  to  30 
25  to  30 


Capacity,  in 
Tons,  of  Dry  I*a- 
per  in  24  Hours 


to 
to 
to 


5 
6 

8 


to  10 
10  13 
1 1;  to  21 


Suction 

4 

5 
6 

6 

8 

10 


Discharge 


4 

5 
6 

6 

8 
10 


Code  Word 

Enliven 

Enmarble 

Enmesh 

Enmity 

En  mossed 

Ennoble 


We  also  manufacture  a  special  stuff  pump,  having  a  three-lip  rubber  inlet  and 
outlet  valve.     This  valve  is  also  made  with  two  lips,  to  admit  of  the  passage  of  large  pieces. 

These  special  valves  are  suitable  for  a  ])ump  handling  heavy  stock.  They  are 
made  of  selected  material,  and  are  substituted  in  place  of  the  ordinary  brass  ball 
valves  described  above.  Tumps  so  arranged  may  be  used  for  pumping  acids,  chemicals, 
dyes,  or  other  corrosive  liquids ;  and  when  intended  for  such  work,  the  cylinder  barrels 
may  be  made  of  glass,  mounted  in  composition  suction  and  discharge  connections  ;  or 
the  pump  may  be  so  constructed  that  all  parts  in  contact  with  the  liquid  to  be  handled 
are  of  lead  or  cast  iron,  depending  on  the  character  of  the  liquid.  The  material  pumped 
passes  through  in  the  most  direct  manner  possible.  This  machine  cannot  fail  to  interest, 
combining  as  it  does  absolute  simplicity,  durability,  and  moderate  first  cost.  There  is 
hardly  a  paper  mill  that  can  afford  to  be  without  such  a  pump.  They  are  made  in 
various  sixes,  of  capacities  up  to  40  tons  of  dry  paper  in  24  hours.  We  invite  corre- 
spondence, with  full  particulars  regarding  service  required. 
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Knowles  Vertical  l"ly-\vheel  Stuff  Pump 

(Can  be  made  Single  or  Duplex) 
Size.  Ok  12 


^he  Knowles  Vertical   Fly-wheel  StufF  Pump 

Single  or  Duplex. 


^OR  PLACES  where  a  pump  with  band  fly  wheel  is  required,  we  build 
the  single  or  duplex  pump,  whichever  is  preferred,  and  the  cut  on  the 

)posite  page  illustrates  the  former  pattern. 

The  pump  is  constructed  with  extra  large  area  of  base  to  give  stability 

)d  to  distribute  the  weight  for  setting  on  an  ordinary  floor.     All  wearing 

irts  are  adjustable,  and  the  frame  is  made  strong  on  account  of  height. 
The  brass  mounting  of  this  pump   corresponds   to   that   of  the  pump 

'urihfd  on  page  57. 

Sizes  and  Capacities. 

Table  refers  tu  Single  pump  shown  in  illustration. 


I>aaeter 

of 

Plun|(er 

Stroke 

12 
12 

Capacity,  in 
Tons,  of  Dry  Pa- 
lmer, in  24  llours 

3  to  6 

4     t€>    S 

Suction 

Discharge 

5 
5 

Pulley 

Diameter    '         Face 

1    _      ..  . 

40        1         5 
40        1         5 

Code 
Word 

> 

5 
5 

Knnui 
I',  node 

Also  patterns  for  other  sizes. 


The  Knowles  Vertical  Fly-wheel  Post  Stuff  Piimj] 


Piston  Pattern. 


I  is  convenient  sometimes  to  have  a  fly-whccl  stulT  pump  bolted  to  a 
jX)st  and  to  dispense  with  the  base  to  save  floor    space.      For    siu  h 
^stances  we  have  an  especially  designed  frame,  using  a  fly-wheel  similar 
''thai  in  illustration,  but  with  pump  cylinder  made  piston  pattern. 

Alt  our  St uj^ pumps  are  brass  mounted^  fitted  7i>ith  IhjIJ  valves^  and  arc 
"(iij^neit  to  gri'e  i/uick  access  to  internal  parts. 

Sizes  and  Capacities. 


iKunctcr 
l'«iiii 

4 

s 

6 


Stroke 

r. 

6 
6 


I      Capacity,  in 
! Tons,  of  Dry  Pa- 
per  in  24  llours 

2  to  3 

3  to  4 

4  to  5 


Suction 

DisclufRc 

Pu 

lley 

Diameter 

Fare 

4 

3 

3/2 

4 

16 
24 
24 

3% 

3'A 
3K 

Code  Word 

Enoding 

Knomoty 

Knormous 
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The    Knowles    Vertical    Duplex    Geared 

StufF  Pump 


A  NOTHER  DESIGN  of  stuff  pump  is  recommended  where  more  than 
ordinary  power  is  required,  where  the  speed  of  the  line  shaft  is 
greater  than  usual,  or  where  it  is  desirable  to  gain  power  by  belting-down. 
For  this  reason  we  have  interposed  gearing  and  built  the  pump  cylinders 
on  opposite  sides  of  one  frame,  with  a  common  suction  opening  in  rear 
and  discharge  opening  in  front. 

Like  all  our  stuff  pumps,  this  design  has  ball  valves,  and  all  parts  that 
come  in  contact  with  the  stuff  are  made  of  non-corrosive  metal. 

The  speed  of  the  pulley  may  be  calculated  easily  from  the  ratio  of 
3;ears  and  the  revolutions  of  the  pump  given  in  the  table. 

This  pump  is  strong  and  substantial,  and  with  proper  care  should  last 
nany  years  and  give  complete  satisfaction. 

Sizes  and  Capacities. 


Diam- 

1 

tler  of 

Stroke 

'lunger 

5 

12 

6 

12 

7 

12 

8 

12 

10 

12 

12 

12 

Revolutions 

per 

Minute 


25  to  30 
25  to  30 
25  to  30 
25  to  30 
25  to  30 
25  to  30 


Capacity.  111 

I'u 

ley 

Tons,  of  Dry 

Suc- 

Dis- 

- - 

-  — 

Paper,  in  24 
Hours 

tion 

charge 

I  )iam- 
etcr 

Face 

4  to    8 

4 

4 

24 

6>< 

6  to  12 

4 

4 

24 

cy. 

10  to  15 

5 

5 

2S 

S'< 

12  to  iS 

5 

5 

28 

8;^ 

18  to  27 

6 

6 

3^> 

«^ 

27  to  40 

8 

8 

42 

^% 

Ratio 

of 
( Iears 

Code 

VV<,rd 

4  to  I 

Knrage 

4  to  I 

Knraging 

4  to  I 

Enrank 

4  to   I 

En  rapt 

4  to  I 

En  ravish 

4  to  I 

Enrheum 

One  special  feature  of  all  our  stuff  pumps  is  the  design  of  valve,  with 
^movable  seat  and  cage,  which  allows  the  proper  lift  of  valve  by  dislodging 
ny  solid  matter  that  would  be  likely  to  hold  the  valve  down. 
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Knowles  Vertical   Triplex  Stuff  Pump 


The    Knowles    Vertical    Triplex    Stuff  Pump 


A  HONG  THE  advantages  of  this  stuff  pump  are: 
'*  Small  floor  space. 

Increase  of  power  by  gearing, 

Facility  of  examination  of  valves. 

Adjustable  wearing  parts. 

Composition  fittings ; 
jnd  it  hits  in  addition  large  valve  area  and  an  even  action  on  account  of 
its  three  plungers. 

It  is  evident  at  a  glance  that  this  pump  is  compact  and  complete.  In 
detail  the  parts  are  well  constructed,  the  bearings  lined  witli  babbitt  metal, 
hammered  and  bored-out  to  an  exact  fit  on  the  shaft.  1-^-ich  connecting 
rod  has  its  lower  end  fitted  with  a  composition  ring  bushing,  and  is  held  in 
the  plunger  or  trunk  by  a  steel  pin.  The  upper  end  works  on  the  shaft 
with  adjustable  boxes. 

There  are  three  valves  for  suction  and  three  for  discharge,  eacli 
having  an  independent  cover  and  knife-edge  cage.  The  following  is  a 
list  of  composition  metal  fittings:  pliini^ers.^UtHJs,  tlnthtti  or  linings  in  fvlin- 
./•■rs  for  each  plunger;  nt/ns,  xutlve  s,<jts,  I'h.ms  on  connecting  rods;  rin;; 
t-us/iiii^i,  in  lower  end  of  connecting  rod.s. 

Sizes,  Ci/iitcities,  tiiui  Diminsiiins. 


uu 


35      151..--!!    r,       6       j(, 
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The  Knowles  Vertical  Triplex  Geared  Stuff  Pump 


cc 


High    Grade"   Pattern. 


Ol'R  IMPROVEH  "High  Grade**  Triplex  StuflE  Pump  receives  the  prompt  indorsement  of  every 
paper  maker  who  investigates  it,  owing  to  the  general  excellence  of  the  design  in  all  its  details. 
This  has  led  to  itn  adoption  as  a  standard  pump  in  the  largest  and  most  prominent  paper  mills  in  this 
countrr,  where  it  is  desired  to  secure  a  thoroughly  first  class  machine,  combming  the  best  principles  of 
■uchioc dnign  with  superior  mechanical  construction.  It  draughts  and  delivers  the  stock  in  an  unvarying 
^uidcoatiQuous  t!ow.  and  its  work  on  Fourdrinier  machines  contributes  to  produce  a  uniform  weight  of  paper. 
^'hn  it  supplies  relininz  engines,  it  produces  the  most  uniform  Aber.  and  can  be  run  without  pumping  a 
tteedless  surplus.  The  largest  sites  up  to  40  and  50  tons  are  extensively  used  in  fiber  and  paper  mills 
(•wmovini;  pulp  in  large  quantities ;  and  where  the  paper  mill  is  separated  from  the  pulp  mill  will  deliver 
tbe  palp  through  long  lines  of  pipe.  Pumps  in  the  list  below  are  suited  for  pressures  not  exceeding  50  pounds 
P« square  inch. 

These  pum|>s  are  self  contained,  each  with  a  firm  bed  plate  for  foundation.  The  valves  are  bronze  balls, 
^■ith  proper  lift  and  weight  as  required,  and  with  independent  bronze  seats,  all  specially  designed  with  a  view 
loaaxssibility  fi>r  repair,  and  uniform  flow  with  least  resistance  to  the  stuff.  Pump  cylinders  and  glands 
*n  of  extra  length,  and  lined  with  bronze.  Plungers  are  of  bronze  and  water  sealed.  All  pu-tsagcs  are  made 
^  ea^y  bends,  and  rounded  so  as  to  scour  clear,  avoiding  any  corners  affording  an  opportunity  for  the 
fonnation  of  slugs.  Connecting  rods  are  of  proper  length  (from  four  to  six  times  the  length  of  the  crank) 
>Bd  are  provided  with  bronze  bushed  bearings,  with  adjustments  for  the  boxes.  The  crank  shaft  is  of  forged 
>tee],aiu)  runs  in  extra  long,  well  babbitted  bearings.  Sight  feed  oilers  are  provided,  cut  gears  are  used,  and 
P«ll(Tt  »prctally  made  and  balanced.  Pipe  flanges  are  furnished,  and  are  regularly  threaded  for  standard 
•Toajtht  iron  pipe,  but,  when  required,  will  be  fitted  for  copper  pipe  connections.  The  pump  barrels  for 
OTtJiiury  w.»rk  are  iron,  and,  when  required,  can  be  made  of  composition.  Cross-h«;ads  are  fitted  with  adjustable 
'l'-(«\«he:i  desired.  The  regular  cross-head  adjustment  is  furnished  unless  otherwise  stated,  and  is  provided 
{•■rio '.he  -tl-.des.  which  are  movable  sidewavs. 

These  pumps  are  also  built  direct  belted  in  all  sizes,  substituting  in  place  of  gears  and  pulleys  one  large 
'tiMni;  pulley,  made  in  halves  and  mounted  on  crank  shaft.  The  main  gear  in  the  geared  pump  can  be  made 
ic  lu'ive«,  if  desired-    The  geared  pumps  are  more  applicable  to  high  speed  shafting. 

These  pumps  are  made  for  ordinary  service  found  in  paper  mills,  and  we  also  make  pumps  for  heavy 
VQck.  tor  pumping  stock  up  to  150  pounds  pressure.     Special  correspondence  is  invited. 

Sites,  Capacities,  and  Dimeftsions. 
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The  Knowles  Suction-Box  Syphoning  Apparatus 
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The  Knowles  Suction-Box  Syphoning  Apparatus 

As  Applied  to  F'ourdrinier  Machines. 

THK  "  SPIROJKCTORS,"  shown  later,  are  also  suitable  for  producing 

*     vacuum  in  suction  boxes  of  paper  machines,  and  are  so  used  with 

machines  having  either  wire  or  felt  screens.     Where  available  water  power 

Js  found,  the  use  of  this  apparatus  allows  the  vacuum  pump  to  be  entirely 

dispensed    with.     The   cut  opposite  shows  the  water  supply  on  the  left, 

I     consisting   of   a    tank,   or    flume.     From    this  the  water  flows  through  a 

strainer  and    up   to   the    Spirojector.     The   water  is  here  given  a   spiral 

course  as  it  goes  through,  and  this  gives  a  good  vacuum  in  the  small  pipe 

above,  which  connects  with  the  Separator  as  shown.     From  the  Separator 

(which  is  about  four  feet  high  and  eighteen  inches  in  diameter)  a  four  inch 

pipe  leads  to  the  suction  boxes  of  the  Fourdrinier  machine.     This  pipe  on 

tnlering  the  .Separator  is  turned  down,  so  that  the  water  coming  from  the 

niuhinc  will  remain  in  the  Separator,  and  be  expelled  through  the  drain 

pipe  provided.     This  drain  pipe,  as  well  as  the  draft  tube,  should  be  sealed 

in  water  at  all  times,  to  retain  the   vacuum.     The  length  of  draft  tube 

should  Ix;  the  number  of  feet  fall  at  flume.     The  small  relief  valve  on  the 

i^p;ualor  is  kept  closed  unless  the  vacuum  is  toe  high  and  likely  to  pull 

the  sUitT  through  the  screen.     When  oix^ned,  it  admits  air  to  the  Separator 

•ind  lowers  the  vacuum.     Its  lift  is  regulated  by  an  inside  spring,  adjusted  by 

I      the  hand  wheel.     'Hie  connection  between  the  supply  and  discharge  pipe, 

'      ^narked  '*  starting  valve,"  can  be  used  when  the  water  is  too  low  to  allow 

i     the  use  of  the  high  lift;  otherwise,  this  is  closed.     The  water  from  the 

I    ^uaion  Iwxes  can  be  returned  to  the  mixing  l)oxes  by  a  small  centrifugal 

I    pump.    The  supply  water  for  the  syphon  is  piped  away  through  the  over- 

(i)W. 

To  start  the  vacuum,  open  valves  A  and  H,  and  in  a  few  minutes  close  B. 

The  app;iratus  throughout  is  made  of  sufficient  capacity  to  work  all 
^be  boxes  on  any  wide,  fast  running  machine. 

Our  strainer,  shown  in  cut,  is  very  easily  cleaned. 

The  next  page  shows  the  arrangement  where  a  vacuum  pump  is 
indispensable. 
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The  Knowles  Vacuum  Pump 

Arranged  with  Separate^' 


The  Knowles    Separator   and    V^iciium    Pump 

For  Suction-Boxes  of  Fourdrinier  Machines. 


AI/K  SHOW  in  the  opposite  diagram  how  a  much  smaller  Vacuum  Pump 
than  is  generally  used  can    produce  the  required  vacuum  on  the 
suction  lx)xes  of  Fourdrinier  machine.     This  is  brought  about  by  the  manner 
of  piping  and  use  of  a  Separator. 

The  suction  pipe  leads  from  the  Knowles  "Close  Clearance"  Suction- 
Box  Pump  to  a  height  of  eight  or  ten  feet,  over  and  down  to  a   Separator 
restin<(  on  the  floor  back  of  the  P'ourdrinier  machine.     A  four  inch  pipe 
leads  from  the  Suction-Boxes  to  this  Separator,  and  is  directed  downward 
after  entering  the  latter.     The  water  and  air  are  pumped  from  the  Suction- 
Boxes,  but  the  water  is  retained  by  the  Separator,  and  drains  off  through 
the  pipe  shown  at  bottom.     This  pipe  should  be  sealed  as  shown.      In  this 
manner  the  Separator  takes  care  of  the  water,  and  the  \'acuum   Pump  has 
to  take  care  of  nothing  but  the  air  which  accumulates,  and  thus  allows  a 
much  smaller  pump  to  be  used.     A  small  relief  valve  shown  on   .Separator 
is  kept  closed  unless  vacuum  is  too  high  and  likely  to  pull  the  stuff  through 
the  screen  ;  when  o|x;ned.  it  admits   air  to   the  Separator   and    lowers  the 
vacuum.     Its  lift  is  regulated  by  an  inside  spring,  adjusted  by  the  hand 
*heel.     The  Suction-Box  Pump  is   fitted   with   an  ordinary   priming   pij^e. 
^^  water  so  supplied  is  used  for  sealing  the    pistons  and    valves,    and 
's discharged  as  usual  from  the  pump.     A  vacuum  gauge  is  provided,  and 
placed  on  top  of  the  Separator.     The  water  which   drains  from  the   Sep- 
arator can  be  returned  to  the  mixing  lx)x  by  a  small  centrifugal  pump,  if 
desired. 
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The  Knowles  Spirojector  Condenser 


The  Knowles  Spirojector  Condenser 


The  engraving  opposite  illustrates  the  Knowles  "  Spirojector" 
Condenser,  which  is  a  special  form  of  the  jet  type  of  condenser,  and 
the  best  yet  introduced.  Particular  attention  is  called  to  the  arrangement 
of  the  cone  in  the  upper  part  of  the  condenser,  whereby  the  injection  water 
is  made  to  take  a  spiral  or  rotary  direction  in  its  downward  flow.  This 
action  tends  to  produce  a  more  perfect  effect  in  drawing  down  the  air  and 
vapor  through  the  narrow  or  middle  part  of  the  condenser.  That  is  to  say, 
^  whirlifi}^  action  given  to  the  injection  water  as  it  passes  through  the  con- 
fer to  the  discharge  pipe  can  produce  a  better  result^  and  7vith  the  use  of  less 
iMtfrfor  condensing  the  steam. 

The  exhaust  steam  entering  at  the  top  of  the  condenser  passes  through 
the  centre  of  the  cone  and  meets  the  rapidly  descending  spiral  current  of 
water  and  is  immediately  condensed.  The  water  column  or  discharge  pipe 
should  be  sufficiently  long  between  condenser  and  hot  well  to  overcome  the 
atmospheric  pressure,  so  as  to  carry  the  air  down  into  tlie  hot  well  after  it 
i>  drawn  through  the  contracted  neck  of  the  condenser. 

As  shown,  the  injection  water  enters  at  tlie  upper  left  hand  side  of  the 
Cf>ndenser,  circulating  around  the  cone  before  taking  the  spiral  action 
above  described. 

The  supply  of  injection  water  can  be  syphoned  from  a  tank,  flume  or 
penstwk  after  the  vacuum  is  formed  in  the  condenser,  if  ten  or  more  feet 
head  of  water  can  be  had  above  the  overflow  of  hot  well.  If  the  head  of  water 
's  less  than  ten  feet,  then  it  is  necessary  to  use  a  pump.  A  centrifugal  or 
rotar)'  pump   is   generally    used  when    the  water  flows  to  the  pump  by 

gravit)'.     When  the  water  has  to  be  lifted  by  suction,  a  steam  pump  or 

power  driven  pump  is  used. 

See  following  pages  for  additional  information. 
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The  Knowles  Spirojector  Condenser 

Syphoning  Iti  Supply  of  Water  from  Flume  or  Penstock 


The  Knowlcs  Spirojcctor  Condenser 

Syphoning  Its  Supply  of  Water  from  Flume  or  Penstock. 


E  ENGRAVING  opposite  represents  the  Knowles  "  Spirojector " 
Condenser  as  attached  to  a  steam  engine  and  drawing  its  supply  of 
by  "  syphon  "  action  from  a  tank,  flume  or  other  head  of  water. 
>lan  of  water  supply  for  the  condenser  is  available  where  the  head  of 
is  not  less  than  20  feet  above  the  overflow  pipe  of  the  hot  well.  A 
•  pipe  of  sufficient  size  to  prevent  loss  of  pressure  should  be  used  to 
^  the  injection  water  from  flume,  penstock  or  tank  up  to  the 
iser.  On  this  pipe  is  placed,  at  the  most  convenient  point,  an 
on  valve  (A)  for  regulating  the  supply  of  water.  A  proper  screen  or 
:r  with  a  large  number  of  small  holes  should  be  placed  over  the  end 
pijx:  in  the  flume  or  tank,  or,  if  preferred,  a  Knowles  Sp>ecial  Box 
er  of  ample  size  (as  shown  at  **  B  *')  should  be  placed  on  the  pipe, 
dvantage  of  this  form  of  strainer  is  the  convenience  with  which  it  can 
;ned  and  cleaned. 

lie  cross-pipe  and  valve  shown  at  "  C  "  is  for  the  purix)se  of  starting 
Lcuum  in  the  discharge  pipe  of  condenser,  and  when  sufficient 
m  is  formed  to  cause  the  water  to  flow  up  the  supply-pipe  and 
:h  the  condenser,  then  this  special  valve  (C^)  is  closed,  and  the 
It  of  injection  water  is  adjusted  by  the  injection  valve  **  A.''  It  the 
>f  water  should  fall  to  about  10  feet  above  overflow  of  hot  well,  after 
icuum  is  once  formed,  the  condenser  will  continue  to  syphon  its 
as  long  as  the  vacuum  is  kept  up. 
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The  Knowles  Spirojector  Condenser 

As  Supplied  with  Injection  Water  from  a  Pamp 


The  Knowles  Spirojector  Condenser 

As  Supplied  with  Injection  Water  from  a  Pump. 


;  ENGRAVING  opposite  shows  the  manner  of  supplying  the 
vnowles  *' Spirojector"  Condenser  with  injection  water  when  it  be- 
necessary  to  use  a  pump  of  some  kind  to  lift  the  water  the  height 
ary  to  insure  a  proper  supply,  say  where  the  height  of  water  is  less 
o  feet  above  the  hot  well.  This  arrangement  is  very  simple  and 
economical,  as  the  pump  has  very  little  work  to  do  in  elevating  the 
except  when  first  starting  the  condenser. 

he  engraving  shows  so  clearly  this  very  simple  arrangement  that 
'  description  is  hardly  necessary.  The  type  of  pump  shown  opposite 
regular  direct-acting  steam  pump  of  the  Knowles  piston  pattern,  lift- 
supply  of  water  through  suction-pipe.  When  the  injection  water  can 
ite  to  the  pump,  a  centrifugal  or  other  form  of  rotary  pump  can  be 
either  driven  from  shafting  or  by  a  small  steam  engine.  Where  a 
is  used,  it  has  been  found  that  the  power  required  is  considerably  less 
hat  used  for  running  an  air  pump  and  condenser.  Taking  into  account 
mplicity  and  durability,  as  well  as  the  economy  of  this  kind  of  con- 
r.  it  can  readily  be  seen  that  it  is  far  the  cheapest  condenser  in  the 
un,  even  where  a  pump  has  to  be  used. 
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The  Knowles  Improved  Fire  Pumps 


A  MONG  OUR  various  designs  of  Pumping  Machinery  we  have  made  a 
specialty  of  manufacturing  Steam  Fire  Pumps  adapted  to  heavy  serf- 
ice  and  the  requirements  of  places  where  fire  protection  is  needed.    We 
have  given  special  attention  to  the  demands  of  Insurance  Companies  and 
careful  buyers. 

As  there  are  different  systems  of  fire  protection  where  Steam  Pumps 
are  used  as  a  source  of  pressure,  it  becomes  necessary  to  the  good  working 
of  any  system  that  a  pump  be  adapted  to  the  service  for  which  it  is  intended. 
This  has  led  us  to  a  subdivision  of  this  class  of  our  machinery,  and  we  have 
now  a  full  line  of  patterns  for  the  different  varieties  and  sizes  enumerated 
in  this  C'atalogue. 

We  built  the  First  Underwriter  Fire  Pump  that  was  ever  made  in 
the  United  States — it  was  sold  in  July,  1890,  and  installed  at  the  Arnold 
Print  Works,  North  Adams,  Mass.,  in  November,  same  year — we  have 
been  building  them  ever  since,  and  now  have  more  of  these  pumps  in 
successful  operation  than  any  other  maker  in  the  world. 


Our  Guarantee. 

Every  fire  pump  built  by  us  is  thoroughly  tested  before  leaving  the 
works,  by  running  it  from  two  to  six  hours  against  from  100  to  250  pounds 
pressure  to  the  square  inch.  Each  pump  is  guaranteed  to  perform  the 
service  for  which  it  is  sold — providing  always  that  it  be  properly  connected 
up — and  in  case  of  failure,  the  pump  may  be  returned  and  the  money  will 
be  refunded. 

KNOWLES  STEAM  PUMP  WORKS. 
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The  Knowles  Underwriter  Fire  Pump 

Mutual  Insurance  Companies'  Specifications. 


IN'nlK  I'mierwnter  Fire  Pump,  the  water  passages,  valve  areas,  and  suction  and  discharge  noizles  are 
ail  much  larger  than  in  any  ordinary  pump,  so  a  greater  amount  of  water  can  be  discharged  without 

water-lummer  .\l54v  the  steam  and  exhaust  ports  and  nozzles  are  designed  so  as  to  give  unrestricted 
Fi«usc  t«i  the  steam.  The  pump  is  "rust-proof,"  and  will  start  instantly,  after  standing  unused  for  a  long 
tiae.  The  piston  rods  and  valve  rods  are  made  from  Tobin  bronze.  All  .stuffing-boxes  and  glands  are  brass 
lined  IMutigers  and  plunger  sleeve  are  of  composition,  but  the  metals  are  differently  mixed  to  prevent 
cjttiiif;.  Thi5  mixture  of  the  metals  has  been  a  subject  of  much  experiment  and  study  ;  it  has  now  brought 
Btfreai  vicceys.  as  the  parts  work  perfectly  upon  each  other,  without  friction  ur  impairment. 

Kach  pump  lias  the  following  fittings,  heretofore  charged  as  extras  but  now  included  in  the  price  and 
Ktttlarlv  furnished . 

Capacity- Plate  on  Discharge  .Air-Chamber. 

Siroke-t  >auge,  graduated  on  each  end. 

Vacuunt,  ur  Auction  Air-Chaml>er. 

Sieam-(ijuge.  s  inches  diameter. 

V\'ater-i«auge.  5  inches  diameter,  with  duplex  spring. 

Kelicf-Vslve  of  Urge  capacity. 

kciiel-Valve  I)i'»4  hargc-t'oiic. 

Sc:  t»<  brass  priming  Pipes  and  special  valves. 

Ke.jurred  n-.imber  ot  ilz  inches  Ludlow  Hose- Valves. 

uiic  pint  S:ght-Fced  Cylinder  Lubricator. 

All  according  tu  tlie  spccitications. 

di  ai.c(iutii  ut  the  larger  passageways,  brass  parts  and  attachments  mentioned,  the  pump  necessarily 
(••^^  nnre  th^ii  an  onlin.iry  tire  pump  ;  but  the  cost  by  the  gailun  discharged  is  le^s,  since  the  I'nderwriter 
r«ni(i  (ji,  ileliwr  a  greater  quantity  of  water  in  the  same  length  of  time.  It  is  also  much  heavier  and 
^'onzrr.  wit:i  superior  workmanship,  and  better  protected  from  rust  and  accident. 


Details  of  Construction. 

Ml  v.ilvcs  are  made  of  specially  vulcanized  rubber  and  provided  with  brats  hackings,  upon  which  the 
*f*^iy  Tt%t  in  grcKives.  and  are  kept  from  dnfting  sidewise  from  the  centre.  Valve  springs  are  coiled  upon 
XvUsdr.ral  arUir.  and  made  with  stiffness  to  allow  the  correct  lift  of  valve. 

TIk  talve  seats  are  cast  from  United  .States  gun-metal  coni{Hisition.  firmly  secured  to  the  cylinder  by 
(^•rani  in  on  a  taper  and  beading  down  on  the  under  side.  The  valve  area  in  all  si/cs  is  greater  than  speci- 
*«^  l>y  the  Underwriters. 

The  smallest  areas  ot  steam  and  exhaust  ports  are  made  so  there  will  be  no  wire  drawing  of  steam,  nor  any 
'^iBK  of  exhaust,  riiis  adls  to  the  steadiness  of  the  stroke.  The  edges  of  steam  valve<ports  and  valves 
^  Kcuratcly  milled.  chipi>ed.  and  tiled  to  templates,  and  the  valve  scats  scraped  to  a  plain  surface  in  a  most 
'Utoo^band  workmanlike  manner. 

The  clearance  space  between  piston  and  cylinder  head  is  brought  down  to  the  smallest  amount ;  the 
(OQUet  surfaces  are  Hat,  without  projection  of  any  nuts,  except  the  piston  rod  nut,  that  enters  pocket  in 
i>ack  cyliader  head. 

The  cuthion  u  made  by  a  special  arrangement  of  cushion  ports.  It  is  to  prevent  the  possibility  of  pump 
Pondiag  itsell  to  pieces  in  case  of  a  sudden  release  of  load,  caused  by  a  break  in  the  suction  or  discharge 
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The  Knowles  Underwriter  Fire  Pump 

Mutual  Insutance  Companies'  Specifications 
(Cut  Shows  Pump  of  looo  Gallons  Capacity) 


Ve  make  a  steam  cushion  release  with  an  independent  port  terminating  one-half  inch  back  from 
n  head,  instead  of  a  release  through  the  induction-port  opening,  as  at  present  designed  by  many  pump 
iciurtr».  By  this  means,  an  amount  of  steam  is  cut  off  from  escaping  through  the  exhaust  port,  and,  being 
nicd,  will  save  the  piston  from  striking  the  head.  The  pump  is  therefore  safe,  in  case  the  cushion 
le  left  open  too  wide. 

e  ilM)  fum»h  a  stroke-gauge,  upon  which  the  exact  length  of  stroke  is  indicated,  showing  any  wrong 
wnt  <•(  cushion- valves  or  stuffing-boxes. 

«  sizes  of  suction  and  discharge  pipes  are  exactly  in  keeping  with  the  specifications,  and  are  larger 
»r  common  use.  They  help  the  action  of  the  pump,  making  it  run  smoothly  at  very  high  speed,  and 
ipleiely  at  each  stroke.  Our  patterns  are  designed  so  that  the  suction  inlet  can  be  placed  on  the 
1  end  or  either  side,  or  in  all  three  positions,  when  desired.  We  place  this  inlet  >fthcre  it  will  be  most 
t.  namely,  on  ff>n«ard  end.  unless  othen^ise  ordered. 

;  al^n  fum:*>h  a  vacuum  or  suction  air  chamber.  (This  can  be  omitted  by  special  agreement  in  cases 
he  water  is  taken  from  an  open  reset vciir  by  a  pipe  of  full  specified  size  less  than  20  feet  long.)  This 
I  air  chamber  does  not  prevent  taking  ofif  the  water  cylinder  heads.  The  discharge  air  chamber  is 
:-j  4r»:  pounds  to  the  square  inch,  and  covered  on  the  inside  and  outside  with  composition  light  paint, 
Qish  its  porosity. 

c;  water-relief  or  safety-valve  is  set  to  a  working  pressure  of  i<>o  pounds  to  the  square  inch,  and  is  of 
pacty  for  each  pump  that  it  can  pass  all  the  water  discharged  when  running  at  two-thirds  speed,  at  a 
e  not  exceeding  125  pounds.    The  hand-wheel  is  marked  to  show  which  way  it  should  be  turned  to 
e  or  reduce  pressure. 
open  cone  or  tunnel  is  attached  to  discharge  nozzle  of  relief  valve  to  .show  the  engineer  any  water 


p  oocks,  with  lever  handles,  are  furnished  on  both  ends  uf  water  and  steam  cylinders:  also  drain 
re  pUccd  for  drawing  off  w.iter  above  disch.uge  valves.  Ilr.iss  air  cocks,  with  lever  handles,  are 
d  on  top  o(  each  plunger  chamber  for  relieving  pump  of  air  while  priming 

r  priming  device  consi'its  of  one  inch  brass  pipe,  with  check  valves  l«.-adiii>;  into  hotli  ends  ol  water 
•%  and  fed  from  a  tank  through  a  two  inch  brass  pipe,  and  operated  by  a  two  inch  globe  valve. 
il  pomp  is  fitted  with  the  required  number  of  2%  inch  Ludlow  hose  valves,  straightway  opening,  and 
ipOMtion  (no  cap  and  chain).    The  hose  screw  ends  of  these  valves  arc  left  blank,  unless  a  sample 
;tO  cut  them  by  before  pump  is  shipped.    This  is  on  .iccount  of  the  lack  of  standard  hose  threads, 
of  different  localities  having  s^iecLil  threads. 
■htpmeot,  every  pump  is  tested  in  our  works  at  its  rated  speed  of  70  to  75  revolutions,  maintaininK 
of  100 pounds  to  the  square  inch.     Furthermore,  pump  is  i»iit  to  a  severer  trial  by  taking  off 
on  water  cylinders  and  running  on  "three  legs,"  so  to  speak,  to  ascertain  if  there  be  any 
between  the  plunger  and  its  ring.    These  tests  are  very  carefully  made  and  recorded. 


Tahlt-  of  Sizes  and  Cdfiuitit's. 


Normal 
CT    r>iamvter    length     Capacities.    Number      steim 
m    of  Water         of  1  Gallons       of  Fire   I      |,j" 

•r«   I'lungers     Stroke  per        ,  Streams  ' 

Minute  ' 


u 

\2 

320 

F 

2  '■•; 

7'* 

\2 

500 

'y 

9 

\2 

750 

3 

.v'-i 

10 

12 

1000 

4 

\ 

I  2 

16 

1500 

r, 

Lxliauht     .Su(  tion 
Pipe  Pipe 


4 
4 

5 
6 


l)i^-      i 
charjie 
Pipe 


Co<le 
Word 


6 

5 

Ensign 

8 

6 

Knsigncy 

10 

/ 

Knskied 

12 

Knslave 

M 

10 

Knsnarl 

e  actual  rapacity  of  each  pump  is  more  than  the  l.'nderwriiers*  rating,  and  a  greater  speed  can  be 
1,  that  will  increase  the  number  of  fire  streams. 
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The  Knowles  "Side  Pipe  and  Strainer" 

With  and  Without  Suction  Chamber  Attached. 


vhich  Kbnuld  almjn 
>ep1««lt.l<Mtatl>e 


be    cuilr    rrnvn 
Kor   pliiD   urn. 


Size  of  Suction  Pipe    . 


3X|   4 

yry 


"TIT 


d.  En^Ubk 


f    E<..i.o» 
h    Eany 

!:I:E5 


q    EpcMtlc 
r.   EpersH 


check  Valves  and  Foot  Valves 


ClwIiVilve,  Fig  i-Codc-Woril     i  |    j      j      .1      5     CI    7      S      .j    10    1  r    12    ij  I  14 
Fmi  Vilve.  Fig.  3.  Code   Word    15     ifi    rj     rS     >')    :o    :l     :2    23    14    2$  |  26    27  1 18 


Strainers 


1  SiHinti.  Hg.  3,  Cede  Wi.id  . 
IWwSlriiner,  Fiji.  4.  Code  Word  , 
^niiiCT  and  Fool  Valve,  combiiied. 
Fig  ;.  Code  W-ird  .     . 


I    KiHiIlc 
l.  Kfrilhcl 


,    Kpocti 


Useful  Information 


IVori  done  by  ami  Power  Required  for  Fire  Streams,  using  Rubber  Host « 
\yi  iaeh  Smooth  Nozzie. 


'    \'A     I'^j     1*1     I       PnwinlnPcnmdiR&iiuitduHydnnlarFamptoMahiUhi  tS 

°     ae*'PV-U^'l-         ClvcB  Effectin  Prenun  at  Naule  Wilh  DificnnI  Uuthi        ibg 

^  is^rsl^hil-^!  of  h™  ^        I  jz 
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ttS 
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J^ 
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.'■; 
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;&; 
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DOL'HLING  THK  riiamclerof  a  pipe  incrcuci  ii<  capacilr  1° 
at  (4.;  ponndi  to  the  iquare  inch,  m  Ihit  wllb  a  peclcei  vacuu 
iij  9  inchti.  or  a  adonn  al  waMr  ]jj)  leal  hifih, 

ol  the  cfjuBB  In  feel  by  .4^4- .  Appnuinuidr,  m  ar  Ihi  - 


.414.    Appraiinul<lr,  m  ar  Ihal  eve 


foot  aJ 


u  cf  water.  imlliplT  the  bi 


T*i  Fiwn  THK  DiAMBTER  or  A  PtTMp  CvLiNDSR  to  iDove  aetven  quantity  of  water  in  a  minute  (loa 
feet  bcins  the  standard  of  speed),  divide  the  number  of  j^allons  by  4,  then  extract  the  square  root,  and  the 
product  will  be  the  diameter  iu  inches  of  the  pump  cylinder. 

T«i  FiN-i»  Oi'AKTiTY  OK  Watbk  elevated  in  one  minute,  running  at  too  feet  of  piston  speed  in  a  minute. 
Ssquare  the  diameter  of  the  water  cylinder  m  inches,  and  multiply  by  4.  Example  r  Capacity  of  a  5  inch 
CvUsdcr  i-»  de&ired.  The  square  of  the  diameter  (5  inchesj  is  25,  which,  multiplied  by  4.  gives  100,  the 
Aumlscr  of  K^llons  in  a  minute  (approximately). 

!'••  KiNii  THF  HiiKNB  PowRR  ueccssary  to  elevate  Water  to  a  giveu  height,  multiply  the  total  weight  of 
the  mater  in  p^iunds  by  the  height  in  feet,  and  divide  the  product  by  33.000  (an  allowance  of  2s  per  centum 
ibould  t:e  added  for  water  friction,  and  a  further  allowance  of  25  per  centum  for  loss  in  steam  cylinder). 

I'l-iE  Arf  A  c,y  TiiR  Stfam  Piston,  multiplied  by  the  steam  pressure,  gives  the  total  amount  of  pressure 
that  can  l>e  exerted  Tiic  .Akpa  op  ths  Water  Piston,  multiplied  by  the  pressure  of  water  to  the  square 
tsfech.  give»  tlie  resistance.  .A  Mak(.i.s  must  be  made  between  the  Power  and  the  Kkmstanck  to  NIovk  the 
pMtitns  at  the  required  speed  —  say  from  .20  to  40  per  centum,  according  to  speed  and  other  conditions 

Ti>  Kino  thi:  Caia(  itv  t>y  a  Cvmndkk  in  gallons.     Multiplying  the  area  in  inches  bv  the  length  of 
stroke  in  inches  will  give  the  total  number  of  cubic  inches:  divide  thi^  amount  by  231   (which  is  the  cubical 
'rnt^  L<t  a  I'nited  States  gallon  in  inches),  and  product  is  the  capacity  in  gallons. 


Cast-iron   Pipe 


J./.v  .'Jfr/i  kmriS  *»^ .l/i'/.f/ .»«./  li'eifht  .'/*<i  Lrngik,  including  Bells, /or  diJFereHt  si:ws  and undrr  x'ttriou%  h*'iids 
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\\\  pipe  ca*>t  in  lengths  of  12  feet,  except  the  2  inches,  whit  h  are  ca^i  •>  feet  l<)n>;. 

Pipe^  with  tl.ingcs  weigh  alMMit  is  per  centum  more  than  .-ibow. 

Packin>;  of  Rubber  for  ri;inged  pipe  is  usually  \%  inrh  tlu(k..tnd  wei^h -about  i<-|>oun<ls  to  the  square  yard. 

M'eifhi  .tiui  Ca/^u'ity  of  DiJfertHt  St,i»d,ird  Hallotis  t]f  Water. 


(.'ubic  Inches    jWeight  of  a  (lal-       ( t.illons  in  .1 
in  a  Gallon      i    Ion  in  Poun<Is    '      (aihic  Foot 


Imperial  mx  Kngli>»h 
I.'aitcd  Mates       .     . 


i77a74 
■»3«- 


l«>.Of> 

?<  33  ' '  I 


'•.2<2U)2 
7   l>"S"» 


Weight  of  a  cubic  foot  of 
w.iter,  Knglish  standard, 
^2.321     lbs.    Avoirdu|H)is 


Weight  of  Crude  Petroleum,  6jo  lbs.  per  I'nited  States  gallon  I       -allons  to  the  barrel. 

Weifhlol  Refined  Petroleum,6»3  lb«.  per  United  States  gallon  i  "♦^  «*"**""  *'*  "'*  °*7, 

A  "  miner's  inch  "  of  water  it  approximately  equal  to  a  supply  of  12  I'nited  States  gallons  per 


minute. 
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Tible  for  Converting   Feet    Head   of  Water  into   Pressure   per 
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when  Ordering  Parts 


/^WING  TO  the  fact  of  our  having  constructed  pumps  of  the  same  sue 
^^  for  different  duties,  and  also  on  account  of  the  improvements  which 
we  have  made  from  time  to  time,  during  our  long  business  career,  it  is 
ARSOLUTELV  NECESSARY  that  all  orders  for  parts  should  be  accompanied 
with  the  MANUFACTURER'S  SERIAL  NUMBER  of  the  pump  for  which  said 
parts  are  required. 

This  number  will  be  found  stamped  in  some  conspicuous  position  on 
every  pump  made  by  us.  In  the  case  of  the  triplex  power  pumps,  there  is 
a  number  plate  which  is  always  placed  on  the  frame,  and  the  serial  number 
is  also  stamped  on  the  end  of  the  crank  shaft.  On  single  and  duplex  power 
pumps,  horizontal  pattern,  the  number  is  always  stamped  on  the  crank  pin 
and  on  the  connecting  rod  strap ;  also  on  the  outside  flange  of  the  water 
cylinder  head.  There  is  also  a  number  plate  placed  generally  on  the 
frame,  although  sometimes  it  is  placed  on  the  water  cylinder  on  the  inside 
end.  On  air  compressors  the  number  is  stamped  on  the  edge  of  the  flange 
of  the  cylinder,  also  on  the  edge  of  the  cylinder  head;  and  there  is  also  a 
number  plale  placed  on  the  centre  piece. 

As  we  manufacture  every  part  lo  gauge,  and  have  a  complete  record  of 
all  pumps  built  by  us,  we  can  send  correct  duplicate  pieces  on  receipt  of 
above  information.  Without  manufacturer's  number  we  cannot  duplicate 
parts  with  certainty. 

If  the  manufacturf.r's  seriat,  number  has  become  covered  with  rust, 
dirt  or  paint,  take  a  file  or  a  piece  of  emery  cloth  and  rub  at  the  point 
indicated  above.  This  will  bring  out  the  manufacturer's  number  so  that 
it  can  be  easily  read. 
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INTRODUCTORY. 

UNI.IKK  many  machinery  cataloj^ues,  the  one  presented  herewith  is  compiled, 
nnt  fn>ni  designs  and  data  of  t>*pes  as  yet  largely  on  the  draughting  board, 
and  with  the  hope  of  influencing  business  by  sheer  force  of  noveUy  and 
ingenuity,  but  from  knowledge  of  apparatus  already  built  in  our  own  shops,  and 
ihori  Highly  proven  in  actual  service  by  customers  throughout  the  world. 

The  immense  variety  of  machinery  in  our  manufacture  enables  us  to  adapt  our 

pumps  to  the  recjuirements  of  so  many  different  industries  that  we  are  obliged,  for 

the  convenience  of  buyers,  to  specify  the  types ;  and  we  desire  to  prevent  incon- 

\ini-Mire  and  bewilderment  caused  by  the  searching  of  large  catalogues  for  special 

api»;iratus.     Therefore,  the  object  of  this  publication  is  manifest;  namely,  to  set 

b  tor*.-  ihr.  public  a  catalogue  in  concise  form,  intended  for  their  special  use. 

W*-  fully  realize   its  lack  of  completeness — the  rapid  advance  in  electrical 
cn:^'iiuvring  methods  compels  a  corresponding  activity  in  producing  auxiliary 
:it'l';iralus— but  we  have  tried  to  select  such  t>'pes  as  would  probably  meet  the  needs 
f>i  the  largest  classes  of  our  customers,  omitting  intentionally  many  designs  not 
r-ally  i)l)sok*te,  but  adaj^ted  less  for  general  than  for  special  uses,  and,  of  neces- 
sity, many  patterns  not  yet  standardized,  or  sufficiently  tested  under  working  con- 
Jitiuns.     In  fact,  we  have  intended,  in  preparing  this  catalogue,  to  make  it  largely 
su^^«-stivi-,  rather  than  authoritative,  in  character,  knowing  that  satisfactor>'  rela- 
tions [Htween  manufacturer  and  customer  can  only  be  brought  about  by  thorough 
unilf.T'ii.mding  of  the  considerations  involved  in  every  ca.se  submitted,  and  hearty 
c»>i»lM -ration  in  securing  the  best  possible  results. 

We  are  always  pleased  to  confer  with  our  patrons  concerning  pumping  prol>- 
I<:fns(»f  t'very  variety,  and  to  render  them  every  service  in  our  power  in  obtaining 
^api)anitus  l)est  suited  to  their  requirements. 

Gcacral  Consideratiofif* — While  the  fact  that  we  manufacture  evrry  variety  of 
pumping  machim*r>',  whether  for  operation  by  steam,  air,  hydraulic,  electric  or  any 
'<herp<twer,  is,  in  itself,  sufficient  to  show  that  our  position  is  unprejudiced,  there 
are  certain  elementary  advantages  in  favor  of  electrical  operation,  as  compared 
with  other  methods,  which  must  always  have  great  weight,  unless  counterbalanced 
by  economical  considerations  due  to  si>ecial  circumstances. 

It  Ls  rare  that  the  one  fefiture  of  economy  is  made  secondary  to  others,  either 
of  an  xsthetic  or  personal  nature,  in  purchiLsing  apparatus  of  any  k\tvd,axvd^9&  ^ 
rale,  the  machine  or  system  producing  the  greatest  amount  of  effecHvt  workltwci 
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a  given  amount  of  primary  energ:y  will  receive  the  most  favorable  considefitioa. 
Starting,  therefore,  from  the  coal  pile,  it  is  a  well-known  and  easily  proven  fact 
that  a  direct-acting  steam  pump  of  the  ordinary  commercial  type  will  reqoire 
a  greater  coal  consumption  for  a  given  service  than  a  power  pump  of  similar 
capacity  electrically  operated,  and  in  spite  of  the  intermediate  efficiency  losses  in 
engine,  generator  and  motor. 

Another  point  often  of  weight  in  influencing  a  final  decision  is  the  compad- 
ness  and  flexibility  of  the  connecting  elements  between  the  pump  and  its  source 
of  power  supply.  Properly  insulated  wires  may  be  located  in  cramped  spaces,  or 
imbedded  in  walls,  without  providing  facilities  for  inspection,  when  steam  pipes 
would  be  entirely  out  of  the  question.  The  cost  of  maintenance  and  repairs  on 
this  part  of  an  electric  installation  is  also  an  item  which  counts  heavily  in  favor  of 
electric  power. 

Architects  fmd  in  electric  pumps  the  means  for  providing  public  and  private 
buildinj^s  with  elevator  service,  refrigeration,  fire  protection,  etc.,  to  a  degree  other- 
wise inip()ssil)le  without  the  constant  employment  of  skilled  engineers  and  assist- 
ants. By  tlie  use  of  roof  or  pressure  tanks  and  proper  automatic  appliances  for 
controlling  tlie  pumps,  systems  of  this  character  may  be  maintained  in  constant 
readiness  for  occasional  or  protracted  use,  obtaining  their  current  from  the  street 
lighting  or  power  mains,  with  only  such  attention  as  any  reasonably  intelligent  ele- 
vator boy  or  janitor  is  capable  of  giving,  and  without  the  jar  and  vibration  insep- 
arable from  apparatus  of  a  less  refined  type. 

For  Water-works  service  in  towns  and  small  cities,  the  use  of  electric  power  is  in 
many  cases  the  most  economical  solution  of  the  pure  water  supply  problem,  which 
often  means  the  growth  or  abandonment  of  a  neighborhood.     The  same  steam  plant 
which  lights  their  streets  and  homes  at  night,  whether  under  direct  numicipal  con- 
trol or  not,  may  be  utilized  by  the  citizens  of  enterprising  communities  for  filling 
reservoirs  during  the  day,  thus  getting  a  practically  continuous  ser\'ice  from  the 
equipment,  instead  of  having  two  separate  outfits,  each  with  its  corps  of  attendants, 
and  lying  idle  half  the  time.    A  water-power  is  often  available,  the  energy  of  which 
may  be  transmitted  by  electrical  means  to  the  pumping  plant  miles  away,  thus 
eliminating  entirely  the  element  of  fuel  cost,  and  reducing  expense  to  the  simple 
items  of  interest  and  maintenance. 

In  Manufacturing  Processes  the  electric  pump  is  rapidly  proving  its  valuable 
qualities  for  maintaining  a  constant  pressure  or  output  under  varying  conditions,  or 
for  providing  an  instantly  available  means  of  protection  or  special  supply  in  case 
of  emergency,  either  with  or  without  automatic  control.  One  of  the  not  least  valu- 
able features  of  electrical  operation  under  these  circumstances  is  the  fact  that  a 
motor  consumes  current  almost  exactly  in  proportion  to  the  load  ;  in  other  words, 
though  the  speed  may  remain  the  same,  the  consumption  of  current  (save  enough 
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ttjiivt-roirnc  tho  friclion  of  its  two  bc«irings)  ceases  immediately  upon  the  removal 
of  ihe  load,  or  in  proportion  as  it  is  removed. 

For  All  PurpOMS,  the  electric  power  pump  appeals  alike  to  the  engineer,  the 
purcliaser  .ind  the  operator  by  its  simplicity,  compactness,  freedom  from  com- 
plicated or  concealed  mechanism,  and  general  smoothness  of  operation. 

It  has  been  our  policy  to  confine  our  attention  strictly  to  the  building  of  pump- 
ing apparatus,  without  talking  up  the  manufacture  of  electrical  devices  of  any  kind, 
or  favoring  those  of  one  make  more  than  another.  We  are,  therefore,  in  a  position 
to  supply  our  machinery  in  connection  with  any  type  of  motor,  keeping  constantly 
in  touch  w^ith  the  foremost  manufacturers  for  this  purpose,  and  having  on  file  all 
infirmation  necessary  for  combining  the  electric  and  hydraulic  portions  c.f  the 
apparatus  in  the  most  compiict,  efficient  and  economical  manner,  and  with  special 
reference  to  the  service  intended. 

We  confidently  maintain  that  our  machinery  has  no  equal,  on  account  of  the 
txtraordinary  attention  we  have  given  to  details  and  to  workmanship,  and  the 
htarty  interest  we  have  taken  in  improvements.  With  our  wide  experience  in  this 
line,  with  special  tools  and  machinery  for  building  this  class  of  work,  we  feel  con- 
fident we  can  supply  our  patrons  with  the  best  machinery  to  l)e  found  on  the  market. 

In  the  following  descriptions  we  have  omitted,  necessiirily,  many  points  that  are 
interesting,  such  as  prices,  weights,  the  best  rules  for  setting  up,  and  the  like.  For 
all  such  information  we  invite  correspondence.  Each  purchaser,  on  sending  us 
an  order,  is  entitled  to  receive  a  blue-print  drawing  that  shows  the  dimensions, 
position  of  foundation  bolts,  and  all  connections.  For  a  more  minute  description 
of  the  details  of  our  electric  f)ower  pumps,  we  invite  attention  to  the  following 
pages. 

Our  Guarantee. — "  We  guar«intee  the  herein  described  and  specified  machiner>-; 
that  we  Will  replace,  without  charge,  within  a  year  from  shipment,  any  part  which 
t^ears  unmist-ikable  evidence  of  imperfection  in  materials  or  workmanship.  This 
<^«npany  will  use  its  utmost  endeavors  to  fill  its  orders  at  the  times  promised,  and 
wpects  to  keep  .such  promises,  unless  delayed  by  strikes,  fire  or  other  uncon- 
trollable causes.  It  is  obliged,  however,  because  of  demands  sometimes  mcide  for 
Consequential  damages  of  various  kinds,  such  as  losses  in  operating  mines,  irriga- 
tion losses,  failure  to  realize  anticipated  profits,  or  the  saving  in  fuel  consumption, 
etc.,  to  notify  its  customers  that  it  cannot  consider  itself  respon.sible  for  any 
damages  growing  out  of,  or  owing  to,  any  delays  whatever,  and  to  advise  them 
tbat  ail  quotations  and  sales  are  made  with  the  distinct  understanding  that  these 
prcHisions  are  fully  understoijd  and  acc^uiesced  in.  No  responsibility  is  taken  by 
Ihb  coin|)any  in  complying  with  time  promised.'* 

KNOWLES  STKAM   PUMP  WORKS. 


^^^Giowlcs.Vertical  Triplex  Power  Pu 

^^^^I^L  Style  D— Belted  Pump. 


[Knowles  Vertical  Triplex  Power  Pump. 

Style  D— Electric  Pump  (Geared). 
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Knowlcs  Vertical  Triplex  Power  Pump. 

Style  D— Electric  Pump  (Qosc  Belted  i. 
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Knowles  Vertical  Triplex  Power  Pur 

^~'  Style  B.     BidXed  Pump. 


Knowles  Vertical  Triplex  Pumps — Style  ''B/' 

For  lUustratiom  And  List  of  Sizes  sec  Pages  tO,  t2  and  13. 

THE  great  advantages  possessed  by  triplex  power  pumps  over  those  of  the 
single  or  duplex  type,  where  a  steady  and  continuous  discharge  is  desired, 
either  for  producing  an  even  hydraulic  pressure,  or  for  preventing  water-ham- 
nwand  unpleasant  vibration  for  elevator  or  other  service  in  which  entire  absence 
of  noise  is  desirable,  is  fully  recognized  by  our  best  engineers.  Even  where  the 
adoption  of  this  type  is  not  a  necessity  for  these  reasons,  its  easy  running  qualities 
^entire  absence  of  "pound "  or  jar  on  piping  and  foundations  recommend  its 
adoption  in  the  majority  of  cases  where  the  service  is  particularly  severe,  and 
^'here  the  first  cost  is  not  an  objection  in  view  of  the  greater  durability,  and  where 
final  economy  is  considered.  It  is  strictly  a  high-grade,  well-designed,  and  excep- 
tionally well-built  pump,  with  smoothly  operating  driving  parts  and  large  valve 
areas.  These  pumps  are  arranged  so  that  either  the  suction  or  discharge  open- 
ings, or  both,  may  be  located  on  either  side  of  the  apparatus — often  a  point  of 
considerable  advantage  in  crowded  locations.  While  every  part  is  designed  to 
secure  the  utmost  compactness,  the  valve  chambers  are  arranged  so  as  to  allow 
easy  access  for  inspection  or  repair.  The  crank  shaft  is  in  one  piece  and  runs 
in  t)abbitted  bearings.  Connecting  rods  have  adjustable  babbitttd  boxes  secured 
^y  ke>'s,  and  lower  ends  are  held  in  plungers  by  steel  pins  working  in  brass  bush- 
ings in  the  solid  ends  of  the  rods.  The  gears  are  cut,  and  the  plungers  are 
packed  from  the  outside,  so  any  leakage  may  be  readily  delected.  Both 
suction  and  discharge  valves  can  be  examined  by  removing  one  cover.  The 
extended  bed-plate  for  the  electric  type  is  designed  especially  to  receive  the  speci- 
fied type  and  size  of  motor.  A  pinion  of  fibre  will  be  furnished  for  the  armature 
^^1  so  as  to  reduce  the  noise  to  a  minimum,  if  specially  ordered,  at  extra 
Pnce;  otherwise  a  cast-iron  cut  pinion  will  be  furnished.  All  material  is  of  the 
"ighest  grade,  and  great  care  is  taken  in  the  test  to  prove  there  is  no  defect 
^  sizes  in  upper  table  are  suited  for  pressures  up  to  150  i>ounds,  those  in  lower 
table  for  160  to  180  pounds.  In  sending  in(]uiries  or  orders,  always  state  the 
water  pressure. 

Note. — Each  pump  is  furnished  with  tight  and  loose  pulleys,  and  discharge 
*ir  chamber  is  furnished  for  size  5x6  and  larger  sizes. 
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Knowles  Vertical  Triplex  Power  Pum] 

Style  C     Belted  Pump. 


Knowles  Vertkal  Triplex  Pumps— Style  **  CJ* 

P«r SkalnttaiB And Lirt of  Siz«s ■«•  Pafca  14,  S^and  S7. 

*HIS  Style  of  power  pump  is  best  adapted  for  situations  where  the  service  is 

particularly  severe.    The  main  frame  is  of  exceptional  strength  and  rigidity, 

mstnicted  as  to  form  guides  for  the  plungers.    The  plungers  are  packed  from 

outside,  the  valves  can  be  easily  examined,  the  throat  linings  replaced  when 

n,  and  wearing  parts  can  be  taken  up.    The  plungers  have  outside  guided 

dieads  which  sustain  the  side  thrust  of  the  connecting  rods.     By  this  con- 

nkxi  the  wear  of  the  plungers,  glands,  and  packing  is  reduced  to  a  minimum. 

connecting  rods  have  babbitted  boxes,  made  in  halves,  with  key  adjustment 

ank  end,  crosshead  end  being  solid  with  brass  bushing.     All  gears  are  cut. 

'  pumps  are  arranged  so  that  either  the  suction  or  discharge,  or  both,  may  be 

i  on  either  side  of  the  apparatus.    The  valves  can  be  fitted  for  hot  or  cold 

Both  suction  and  discharge  valves  can  be  examined  by  removing  one 

The  extended  bed-plate,  for  the  electric  type,  is  designed  especially  to 

the  specified  type  and  size  of  motor.     A  pinion  of  fibre  will  be  furnished 

armature  shaft,  so  as  to  reduce  the  noise  to  a  minimum,   if  specially 

at  extra  price ;  otherwise  a  cast-iron  cut  pinion  will  he  furnished.    All 

s  of  the  highest  grade,  and  great  care  is  taken  in  the  test  to  prove  there 

n. 

izcs  in  upper  table  are  suited  for  pressures  up  to  150  pounds,  those  in 
>  for  160  to  180  pounds.    In  sending  imiuiries  or  orders,  always  state 

ressure. 

-Each  pump  is  furnished  with  tight  and  loose  pulleys,  and  discharge 
is  furnished  for  size  5x6  and  larger  sizes. 
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Knowles  Vertical  Triplex  Power  Pump 
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Knowles  Vertical  Triplex  Pumps — Style  H. 

THIS  line  of  power  pumps  is  designed  for  the  same  purposes  as  Style  G,  differ- 
ing only  in  construction,  the  change  being  made  on  account  of  it  not  beine 
practical  to  make  the  same  design  as  Style  G,  for  the  lacker  sizes.  The  plungers 
are  single-acting,  guided  above,  and  outside  packed.  The  crank  shaft  is  in  one 
piece,  working  in  babbitted  bearings,  supported  between  centre  and  outside 
cranks.  The  power  is  transmitted  direct  to  the  plungers  in  the  manner  spoken  of 
in  description  of  Styles  A  and  F.  Connecting  rods  are  steel,  having  babbitted 
boxes  on  cr.ink  end  with  key  adjustment,  crosshead  end  being  solid  with  brass 
bushing.  Each  pump  is  furnished  with  tight  pulley  and  discharge  air  chamber, 
and  has  ample  suction  and  discharge  openings  on  either  side.  The  valve  cham- 
bers are  of  the  "])Ot''  type  with  a  cover  over  each  valve.  By  this  arrani,jnient 
access  to  any  valve  desirfd  is  made  easy  without  dislurbing  the  others.  All  gears 
are  cut.  The  extended  bed-plate,  for  the  electric  type,  is  designed  especially  to 
receive  the  specified  ty|>e  and  size  of  motor.  A  pinion  of  fibre  will  be  furnished 
for  the  armature  shaft,  so  as  to  reduce  the  noise  to  a  minimum,  if  .specially  ordered, 
at  extra  price  ;  otherwise  a  cast-iron  cut  pinion  will  be  furnished.  All  material  is 
of  the  highest  grade,  and  great  care  is  taken  in  the  test  to  prove  there  is  no  defect. 
The  sizes  in  the  following  table  are  suited  for  a  pressure  of  ajo  to  300  pounds.  In 
sending  inquiries  or  orders,  always  state  the  water  pressure. 
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Knowles  Vertical  Triplex  Power  Pump. 

Style  "I,"  Type  No.  I. 
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Knowles  Vertical  Triplex  Power  Pum] 

Style"!,''  Type  No.  2. 
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Knowles  Vertical  Triplex  Power  Pump 

Style  ■'  K."      Belted  Pump.     Double-Acting  Piston  Pattern. 
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Knowles  Vertical  Triplex  Pressure  Pu 

Showing:  Extended  Bed-plate  for  Motor. 
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wies  Vertical  Triplex  Pressure 

Belted  Pump.     For  Variable  Delivery. 
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Knowles  Vertical  Triplex  Ammonia  Pump 
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Knowles  Vertical  Triplex  Brine  Ptynn 


Belted  Pump. 
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ng  and  have  outside  stuffing-boxes  which  ran  be  readily  packc^d,  and 
ght,  any  leakage  of  water  through  the  glands  can  be  quickly  detected. 
gnment  is  assured  by  the  crossheads,  the  large  bearing  surface  of  which 
lieves  the  wear  on  packing  and  glands.  The  valve  chambers,  cylinders, 
parts  exposed  to  pressure,  are  made  separate  as  far  as  possible,  in  order 
e  renewals  or  repairs,  should  occasion  arise  through  accident  or  negli- 
he  water  valves  are  arranged  in  a  series  of  chambers  containing  one  or 
es,  access  to  which  is  made  easy  by  the  removal  of  covers.  In  common 
/ertical  pressure  pumps,  this  style  of  pump  has  ample  suction  and  dis- 
mings,  machine-cut  gears,  steel  connecting  rods,  ample  babbitted  bear- 
ank  and  pulley  shafts,  and  the  base,  for  the  electric  type,  is  specially 
to  suit  the  specified  size  and  type  of  motor.  All  wearing  parts  are 
or  taking  up  when  worn.  For  the  armature  shaft  we  will  furnish  a  fibre 
reduce  the  noise  to  a  minimum,  if  specially  ordered,  at  extra  price ; 
a  cast-iron  cut  pinion  will  be  furnished.  The  highest  grade  of  material 
d  great  care  is  taken  in  the  test  of  pump  to  prove  there  is  no  defect. 
given  are  suited  for  pressures  stated  in  tables. 

tyle  of  pump  in  lower  table  is  shown  by  cut  on  opposite  page  and  differs 

n  that  in  upper  table.     Instead  of  having  three  cylinders  the  same 

w  is  larger  in  diameter  and  double-acting,  thus  giving  greater 

the  others.      When  used  with  a  press  or  other  hydraulic 
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Pump  End  for  a 


ential 


Knowles  Single  Horizontal  Dij 
Plunger  Pump, 

cally  Moved   Pump  Valves. 
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Pump  End  for  a  Knowles  Horizontal  Differential 

Plunger  Pump, 

Whk  Mechanically  Moved  Pump  Valves. 

THE  cut  shows  one  type  of  pump  end  of  our  single,  differential  plunger  pump. 
The  plungers  are  4)4^^  and  6^  diameter,  respectively.  Stroke  of  both  is  i6^^ 
The  pump  valves  are  only  two  in  number,  one  for  the  discharge  and  one 
for  the  suction.  They  are  closed  mechanically  and  positively  at  tha  instant  the 
plungers  reverse  their  stroke,  by  means  of  levers  and  connections  operated  by  an 
eccentric  on  the  crank  shaft.  By  thus  closing  the  valve,  higher  speed,  less  slip, 
and  better  duty  can  be  obtained  tlian  with  the  ordinary  valves  now  in  use. 

No  mechanical  attachment  being  provided  to  open  the  valves,  they  open  at 
the  l^eginning  of  the  stroke  by  the  pressure  and  flow  of  the  water,  remaining  open 
practically  the  entire  stroke. 

The  pump  end  shown  by  cut  has  been  successfully  operated  at  150  revolutions 
per  minute  by  mechanically  closing  the  valves  at  the  right  time. 

These  valves  are  protected  by  letters  patent  granted  July  2,  1895,  and  March 
22,  1898. 

The  valve  opening  being  large,  all  throttling  of  the  water  through  the  valve 
passa^^  is  avoided.  Closing  the  valve  at  the  proper  moment  prevents  all  slip 
and  allows  the  pump  to  be  run  at  any  desired  piston  speed. 

We  make  several  types  having  mechanically  moved  valves  as  follows : — 
Single,  duplex,  and  triplex  single-acting  ;  single,  duplex,  and  triplex  differential, 
or  double-acting. 

All  parts  arc  of  materials  best  suited  for  the  purpose.  The  workmanship  is 
the  best  of  its  class,  and  the  parts  are  well  designed. 

See  page  137  for  questions  when  sending  ini^uiries  or  orders. 
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*^nowIcs  Single  and  Duplex  Differential  Plunger  Pumps, 

Whh  Medunkally  Moved  Pump  Valves.    For  500  Feet  Lift. 
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He  outline  drawings  shown  on  opposite  page  illustrate  other  types  of  our 
single  and  duplex  differential  plunger  pumps  having  mechanically  moved 
pump  valves. 

The  single  pump  is  practically  one-half  a  duplex  pump,  made  so  that,  should 
duplex  be  wanted  for  future   requirements,  the  other   half  can  be  supplied, 
^^^<3<sitating  but  very  few  changes. 

These,  like   our   otlier  types,   may  be   driven   by  gearing,  belting,  or  rope 
^""'"^nsmission,  or  direct  connected  to  motor. 

\Miere  convenient,  we  prefer  belting  or  rope  driving  to  gearing,  as  more  quiet 
'inning  results  ;  and  cost  of  repairs  is  generally  much  less. 

In  many  c.ises  the  pump  may  be  run  directly  from  the  driving  shaft,  and  thus 
^^^  intermediate  gearing,  belting,  or  rope  transmission  avoided. 

The  tables  give  sizes,  space  occupied,  etc.,  by  these  types  ;  but,  should  further 
'^formation,  not  given  here,  be  desired,  we  solicit  correspondence. 

The  lift  of  an  ordinary  valve  is  considerably  less  than  our  patent  valve,  and 
'"  most  rases  a  large  numl)er  of  valves  being  used,  the  water  is  forced  to  flow 
mroujjh  a  great  many  separate  and  contracted  valve  passages.  This  largely 
|'*<-reases  the  fricti(m,  due  to  partial  throttling  of  the  water.  In  other  words,  there 
'^  less  loss  by  friction  in  water  flowing  through  one  valve  of  large  area  than  there 
^  in  water  flowing  through  a  number  of  smaller  valves  of  the  same  total  area. 

P-ach  case  generally  developes  many  characteristic  features,  and  only  a  careful 
study  of  all  of  the  conditions  can  lead  to  the  most  satisfactory  results  ;  therefore  we 
<*nit  standard  dimensions,  and  solicit  correspondence  regarding  further  details. 

See  page  137  for  questions  when  sending  inquiries  or  orders. 

Note  : — The  figures  in  tables  are  for  a  piston  speed  of  480  feet.  Horse-power 
>t  shaft  is  figured  on  70^  efficiency. 
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Knowles  Horizontal  Triplex  Electric  Pumps. 

^■BSk-Actiiis^  with  Mechanically  Moved  Pump  Valves.     For  Lifts  up  to  500  Feet* 

THE  outline  drawing  on  opposite  page  illustrates  one  of  our  horizontal,  triplex, 
single-acting  electric   pumps    having   mechanically    moved  valves.      This 
machine  as  a  whole  is  compact  and  of  rigid  construction.     It  is  connected  to 
^  "5  horse-power  motor  by  gearing. 

On  each  pump  cylinder  is  placed  an  "  alleviator"  of  special  design  for  main- 
^"^fig  a  uniform  discharge  pressure.  (This  is  not  shown  in  outline  drawing;  see 
°"*Hne  drawing  of  the  double-acting  type.) 

The  valves  are  operated  mechanically.  In  this  type  of  pump  there  are  six, 
^^^  suction  and  one  discharge  valve  for  each  cylinder.  Each  valve  has  another 
'^ainre  not  mentioned  before  ;  i.c^  it  is  provided  with  an  inner  or  auxiliary  valve 
*">ch  is  intended  to  relieve  the  main  valve. 

The  valve  seats  are  so  constructed  and  arranged  that  the  seat  of  the  suction 
*'alvc  can  be  inserted  or  removed  through  the  hole  for  the  seat  of  the  discharge 
^^K'e.    This  is  an  «idvantage,  as  all  seats  are  easily  accessible  and  can  be  removed 
-^'  ^  crane  from  above. 

Suitable  provision  is  made  in  these  different  types  to  prevent  accident  result- 
^R  from  any  obstructions  which  may  be  met  during  the  closing  of  the  valves. 

In  large  pumps  a  cast-iron  guide  is  sometimes  furnished,  according  to  design, 
'^  Nvhich  the  differential  plunger  crosshead  works,  this  crosshead  being  provided 
^'*tH  a  shoe. 

All  working  parts  of  these  several  types  will  be  provided  with  efficient  means 
^  lubrication  and  adjustment  for  wear. 


'To  avoid  delays,  please  answer  questions  in  list  as  fuliy  as  possible  when 
'^^^ding  inquiries  or  orders.     (See  page  137.) 

Standard  dimensions  are  omitted,  as  we  prefer  to  submit  specifications  to  suit 
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Knowlcs  Horizontal  Triplex  Electric  Pum 


DooUe-Actms;*  with  Mecbao^Uy  t/iovtd  Patap  Valves. 

Size,  10x15. 


Knowles  Horizontal  Triplex  Electric  Pumps. 

Doafaie-Acthig,  wifh  Mfchankany  Moved  Ptimp  Valyei.    For  lifts  up  to  500  Feet. 

THE  outline  drawing  on  opposite  page  illustrates  a  somewhat  different  type  of 
pump  from  the  others,  which  is  double-acting.  The  pump  crank  shaft  is 
directly  connected  to  a  500  horse-power  motor  by  a  clutch.  We  furnish 
these  clutches  for  electric  plants  with  alternating  current  where  there  is  not 
sofikient  torque  to  start  the  pump.  The  clutches  are  specially  made  so  that  the 
™olor  can  be  started  independently  of  pump,  and  when  the  required  speed  is 
fwched  the  clutch  is  thrown  into  place. 

WTiere  there  is  a  sufficient  starting  torque  for  motor  no  clutch  is  necessaiy ;  a 
*ater  relief,  or  by-pass  valve  is  used  to  relieve  the  pressure  on  the  pump  sufficiently 
^  equal  the  starting  torque  of  motor.  Therefore,  when  starting  up,  water  is  cir- 
^Jated  through  by-pass  until  motor  comes  to  speed,  when  a  gate  valve  is  closed, 
Growing  the  load  gradually  on  the  pump. 

The  mechanically  moved  valves  have  a  higher  lift  than  the  ordinary  valves 
3nd  an  area  sufficiently  large  to  reduce  the  speed  of  the  water  flowing  through 
^^nie  to  but  a  few  feet  per  second. 

In  a  single,  double-acting  pump,  four  valves  are  required,  one  suction  and  one 
^ischarjje  valve  for  each  end  of  the  double-acting  plunger.  A  single  diflerential 
P'lnip,  however,  requires  but  one  suction  and  one  discharge  valve  for  but  one  of 
^e  plungers,  the  main  plunger. 

Because  of  having  half  the  number  of  valves,  this  form  of  pump  is  simpler  than 
^e  double-acting  pump,  and  is  used  until  the  capacity  becomes  so  great  that  the 
^v-es  would  be  too  cumbersome.  When  this  capacity  is  reached  it  becomes 
**ccessary  either  to  make  a  duplex  or  triplex  pump  with  differential  plungers,  or  to 
^  a  double-acting  pump  instead.  The  double-acting  pump  valve  would  be  half 
^  size  of  the  differential  pump  valve  for  the  same  total  capacity. 

The  pump  cylinders  are  provided  with  an  "alleviator**  of  special  design,  for 
'Staining  a  uniform  discharge  pressure.  (These  are  shown  in  end  elevation  of 
^ine  drawing  on  opposite  page.) 

U'e  omit  standard  dimensions  and  solicit  correspondence  in  regard  to  this 

If  in  doubt  which  power  it  is  best  to  install,  we  shall  be  pleased,  upon  receipt 
of  a  statement  of  the  conditions,  to  make  proper  estimates. 

See  page  137  for  questions  when  sending  inquiries  or  orders. 
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Knowles  Improved  Duplex  Electric  or  PoJ 
Brewers'  Pump. 

Belted  Pump.     Singlc-Acting  Piston  Pattern. 


kthaptavtd  Duplex  Electric  or  Power  Brewers' Piimpk 

Sfai^c-Acliag  Pbtoo  Pattern. 

iH«  imfit  for  puiDpios  ^rmoitcd  b«n  fiom  ■ton£ r- _„  ^ 

<  ibc  bin  cleiniaca  eilning  in  ibc  pom  *nd  puuaei  o[  beec  pump*  m  henioforv 
d.  IlliBwcll-knownlkctllulbceTiirflliiotllowlbToaib  Bpipcwith  Ihe  umc  liodora 
1  linlc  fnclioa  u  water,  owing  lo  iu  viicailiy,  uda  pipe  or  ho*e  filled  with  beer  (osdi 
the  p*iuse  of  clear  bc«  even  when  under  coniUertble  pioiiire.  Wben  pnmpine 
nn  caik  wllboul  air  prenure  ■  partial  vacDDm  muit  be  maintained  In  Ibe  igcliOH 
t  fill  iiT  preiaure  iiberuiea  comideMble  carbonic  acid  gw).  the  quantUy  increaiinR 
habisli  vai-uam.  and  ihii|tai  partially  fiUinK  pipe  and  paaaajin  nf  pump,  reduces  Ibrir 
ins  cspaciiy.  Tbe  jtoi  aucuiDUUiiiDK  io  thii  nuiuier  vipaiidioi  Ibepislon  recedei  and 
le  cylinder  Troin  filUug  tbrough  the  inctioa  valves,    Thii  cannot  be  remedied  by  incrcas- 

olved  Ibe  problem  by  nutkinK  'lie  punp  a  taa  cumpreuor  as  well  as  a  brer  pump,  and 
I  the  pipe*  from  fenneoied  beer  compreaoed  air  la  forced  Ibrough  the  entire  ivitem. 
y  with  the  annoyance  of  pumpiiiKhuiwalcr  through  Ihe  piiw  line.  The  pump  i>  duplex 
eocb  cvlinder  being  ainRle-actiiiK  and  having  but  two  valvei,  one  In  Ibe  piMon  and  one 
ider  head.  The  beer  cDieit  at  Ihe  botiom.  puKH  thtuugb  the  cyUnder  In  a  Mraiict  i 
taken  uffat  Ihe  oppoaile  end  on  top,  there  heme  no  aliarp  corneia  to  Itim  nor  crooked 
cted  pauiKn  lo  Ibllow.  The  DiiHlDn  of  Ihe  beer  never  heinji  tevetied.  CmbiIiik  i> 
I  wiih-  The  piaiotu  run  cloocio  thecylinder heads,  ibereloreallcaa  laenpelled  froni 
n.iobe  ab»tbed  by  the  beer  under  ^ireuute  in  thede11ver>'  pipe.  The  cylhidoi  ire 
1.  piunnt  andvalvei  are  of  cumpossiian.  pislon  roilaof  bruDae.atKi  ill  paita  ate  made 
Ttti  oT  material,  tuicb  pump  ii  lurniihed  with  a  suction  and  dilcharKe  aiT  chamber, 
np*  arc  futniabed  with  light  and  locse  pulleys.  The  motiir  for  the  clevlric  type  mar  be 
top  DC  end  olpump.  But  owing  In  Ihe  (lecu  liar  design  of  this  type  of  pump.  U  il  dcfir* 
ange  the  cylinderi  and  auailiary  pans  lu  curtespond  with  Ihe  slie.  type,  ipeed,  and 

elcrniig  toaubmil  proper  tperificai  ions.    The  electric  type  speciallv  commends  itself  lo 

■eac  jnimpt  are  very  iitong  and  durnble  and  dTlivci  the  full  taivd  capacity  regardlesi 

el  oTbeer  in  the  alorage  cask.     The  siiea  ~- —  ■-  ■-" -■  ' '-  ' — 

ind  Sa  ponndi  air  prcisure.    In  tending  i 
le  iateaded  aervice  and  requirements. 
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Knowles  Vertical  Triplex  Power  Pum 

For  E>fep  Open  Wdli.    Belted  Pump.    Singlc-Actiag  Bucket  PatUnt. 
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Head  for  Kiiowks  Artesian  WeU  Pumps 


Knowles  ''Artesian"  Well  F'umps. 

Bucket-PIong;ef  Pattern. 

aiiiHHtle 


THE  illsMnUfOB  on  a|i|HHtle  [kiri!  rtptiseins  power  woikinjj  hiail  taiuiKCaliiix  "nrlnijn" 
wdl  punpi.  The  iHMraliK  coniitis  of  a  powvr  wurkiiig  head  localrd  on  the  surfoce  willi 
pipe  and  roJ  cnoncctioiii  joJninK  ume  10  Ihe  aneHiaii  |>niny  en<)  at  Ihv  huttum  of  Ihe  well. 
Tlie  {Hinp  BWy  tu  dnvea  (ton  a  unHef-nriiecl  or  lUan  i-Bginc.by  hdiinK  troin  Ihie  nhuli,  »r  by 
elKtric  iButor.  either  beHcd  or  wiUi  rettuclim  icnn.  Tke  dlllerential  id*>»tter  caunes  Die  iraier 
i<>  flow  IroB  Ihe  vMl  b>  a  eoiilJBiuitui  Mrean,  equatliiiii;  ihv  Bow  and  insDnnu  imooib  runninit. 
The  crank  shaft  is  in  one  piece,  wurkinv  tn  ample  baWMIled  iKariiiKi  ailiuslable  Inr  wear.  The 
conneclinir  r.idi  ar*  Meet,  having  adioMable  baMiKial  boa  on  ciBDk  end,  other  iii<l  beinii  ■olid 
with  brass  bnihiiiK  or  lorked  eml.  accordiiis  lu  puwer  head  used.  Tlie  aiteikiii  |iuni|i  ends  arc 
Blade  two  dlAcreiil  ways;  Tbe  wurkiiiK  harrd  tir  cylinder  is  either  seamlvas  dnLwn-brasii  tublnj; 
wiih  rau  brass  lop  and  bottom  Btiachmeiit,  threadal  fiir  HlniuUrd  wroiiahl-lmn  pliwconnettion. 
"  *  '       i>r  Ihe  cylinder  h  made  of  very  hard 


or  tn.sened  taint  catlnx.  or  tpeclal  tnbinji.  as  cnlleil  It 

■pecial  can  brass.    The  Imckel  and  foot  valve  can  he , —  

robber  ball  valve,  or  special  coniDositkni  disk  valve,  and  iiackeil  with  cnp  leather,  fibrous  ui  me- 
tallic pack  in  c-  Tbeycanbeeisilypnt  iniiltccor  removed  lor  emminaiiim  or  rcjiairs.  ihiou^li 
Ihe  coDuecting  pipe,  which  is  of  lai^r  diimeter  than  Ihe  hure  of  Ihe  cylinder.  WoikI  luckei 
rod*  with  lamed  conplmjcs  for  cimnectInK  hucket  aud  npiier  plnnjieT  ate  luminlKd  when  simially 

— ■ '  " ■"  '—B  pIploE  can  be  nsed  lo  connect  the  two.    Bdted  unmpa  are  furnished 

lleyi.    For  the  cki^liJc  type,  (he  extended  he<l-|ibiie  l>  speciall]'  Uexljcned 
'   :  of  nioiiir.     In  sending  inquiries  ur  orders,  alwjvs   stale 
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Directions  ior  Placing  aod   Opcnling  the  Powet  Worldng  Head,  Etc,  for  tbc 
"Artesian"  Well  Pumps. 
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chBrKC,  if  desired.    The  diacliatKe  liiere  Is  stn-weif  10  the  coiiiieclinit  pipe  and  llien  Ixilled  to  ll« 
heil-plate ;  the  root valveiif  nidi),  buckutHnd  sucker  rod  are  neil  lowered  Inlo place.    Thedil^ 

' 'rI  plutiirer  is  attached  id  the  sucker  mil  at  the  iipjier  eiiJ  of  the  wurkios  hcxd.    The  itdK 

-  '-  iliiined  over  iilaiiKer  and  bolted  lo  disi-hnrKe  plfw.    The  main  flame  carninE  '^ 

'.,  b  llien  bolieil  t<i  bed-plate.  Ihe  difTfreiiiial  pluiiKfr  b  attached  to  the  ronnecth«  i«d 

ric  n-irliiiif;  head  is  ready  lor  operaiion.    When  the  rods,  plunder  nr  lower  vatve  reqniit  it' 

n,  Iheseparts  canhe(irawn<n«.a(lemmo\\ngvV«ftwne»ndthe  MuBirig-boK  oftheworl- 

iiig  head  wiihoat  di*liirhl<ig  the  bed-\'taie  m  AVscmi«:ettna*«y«v«.6«v«9v«;™i,M,>in  the  M>ieiH 
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»»ncnu-,MK.l  sucker  rovls  arc  used  to  connect  plunger  .and  Inirket,  a  ft)rgcd 
•""^'It-iron  connection  is  usc*d  on  lH)ttc)ni  o!  plun;;er  and  lop  of  ])ucket,  made  to 
'^'"tsuckc.r.rodcouplinjc. 

11. 

*H' advise  for  small  Imckcts  the  use  of  double  oxtra-stn>n^  wroupht-iron  pipe 

*  ^"* '^'■r  rkIs,  which  restricts  the  (low  of  water  very  little  wlnre  it  enters  the 

'"■'",  ns  the  cross-s<'ction  is  much  less  than  the  wood  sucker  rod. 
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fu 


'^  tlK-  l>ottom  (»f  the  artesian  well  cylinders  can  be  .ittaclied  strainers  made 
^<iU;jhl-irr)n,  pt-rforated.  or  jjauze-wire  strainers,  furnished  at  extra  price. 


du  I  **  ^*'<»rkin>;  heads  are  also  arran^^ed  to  drive  two  or  three  pumps,  forming; 
*"''^ 'If  triplex  pum|>s,  an<l  used  for  water  supply  (f  towns,  villages,  and  for 
'■'^"^I'turnj^  purposes. 


^Ve  Sdlicit  correspondence  for  further  details. 
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Kno'vHes  Vertical  Duplex  Electric  Sinking;  Pumps. 

Doufale-Acthic  Plunder  Pattcra. 
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il  ibown  on  uppotile  pafre  rcprtwnu  a  mine  pump  which  has  sivcn  entire  Mllibdion 

very  at*.    Thuuump  is  lighl  in  weiRht.  compact  iu  Ibrm.  vetj  cHtctent,  and  dTkooiI 

ichy.  ami  in  mil  iiablK  to  danuc  from  molMurc  or  hard  nsa|[e.    The  motor  with  its 

ind  opcntine  meciiantim  ii  laickiMd  in  a  tijiht  casinjc.  the  ooty  movlnjc  iiiirlB  viiiblu 

niiKliniH  oilhe  plungcn  and  rods,  bntcvcrv  iian  of  miitur  and  |HimplHnsid<l)'accciisi- 

umjnatkMi  or  rcnair*.  and  can  be  qnickly  and  easilv  rc|ilaced.    This  au|>aniius  ii 

to  stand  mure  bard  nutn  without  injury  lliaii  aiiytvpe  uTsinkinic  putup  In  ilw  market 

iM  a  ladden  inrush  ut  valer  in  (he  nine  cunudctelr  drown  thepumu.li  will  cunllnue  to  work 

-int  hieioc  '"^  'ed  in  (be  least,  ir  piovidea  with  an  "  Iron  Clad  "  motor,  such  an  made 

bt  General  Electric  Company.    Tbe  motor  caainR  being  liebt.  the  pump  will  work  as  well 

H-mi-rxouIj  in  (act  the  coulinji  action  of  the  water  il  talheran  adVantaRe  than  otherwise. 

im  of  cablet  ts  of  course  absolutely  essential.    There  are  no  exp«ed  working  pans 

'  '   "    '    "' ■  "  * '" bout  ibe  pump.    Cnnnecling 
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Knowles 
Vertical  Triplex  Electric  Sinking  Pump. 

Single-Acting  Plunger  Pattern. 


Knowles  Vertical  Trij^ez  Electric  Sinking  Pumps. 

ON  pc%es  70  and  71  we  have  describetf  our  Duplex  Electric  Sinkins 
Piunps.     In  addition  to  these  we  build  Triplex  Electric  Sinking  Pump!; 
(rf'  [he  type  shown  by  cut  on  opposite  page.    This  type,  as  well  as  the 
dupkx,  may  be  (q>eTated  by  an  electric  current  generated  miles  away  frtnnthe 
point  (rf  application.    Whh  electric  current  no  heating  eflect  is  produced  in  the 
shaft,  (he  steam  pipe  bdng  entirely  eliminated.    There  is  no  waste  of  current, 
*s.  when  the  pump  is  in  use,  the  current  b  consumed  in  exact  proportion  to  the 
wort  perfonned.     The  lower  part  of  pump  is  one  casting,  so  constructed  as  to 
■onn  iiie  water  cylinders,  guides,   and   suction  and  discharge  air  ch.tmbcrs. 
'^ese  chambers  insure  a  smoother  running  pump,  removing  all  nhock  and  jar 
"^'n  the  column  rripe.    The  connecting  rods,  crank  shaft  and  gear  may  be  seen 
"^'^Ugh  opening  in  upper  part  of  pump.    This  opening  is  provitled  with  a  cover, 
•o^  that  the  running  gear  is  entirely  enclosed  and  protected  from  stones,  dirt, 
***^-.  Hieoiily  visible  moving  parts  being  short  sections  of  the  plungers.     Two 
^^^iT)  which,  to  economize  space,  are  fitted  over  the  disks  which  form  the  out- 
***    cheeks  of  the  end  cranks,  ser\'e  to  drive  the  steel  crank  shjift.     The  first 
^'"'o  siies  in  table,  however,  are  of  a  somewhat  different  desiKn.    The  genera! 
*^onstruelion  in  regard  to  connecting  rods,  material  and  workmanship,  frame  to 
^**»t.  motor,  etc.,  are  the  same  as  for  the  duplex  electric  sinking  pumps. 
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Knowles  Horizontal  Triplex  Power  Pumps* 

Dotsble-Acting  Piston  Pattern. 

THk  accompanying  cut  (Fig.  i)  represents  our  latest  tyjx;  of  horizontal  triplex 
pump  of  the  double-acting  j^iston  i)attern.     This  type  can  !)e  geared  directly 
to  the  jack-shaft  of  a  turbine  or  water-wheel,  belted  from  motor,  or  direct 
*^nected  to  same  by  gears,  or  it  may  be  belted  from  any  convenient  line  shafting. 
'^^ pump  end  is  of  the   "double-cap"  type  and  may  be  fitted  with  composition 
^Ive-plates  between  cylinder  and  caps  when  salt  water  is  used.     All  valves  are 
^cessible  through   ample  handholes  conveniently    located.      The    support    for 
ylinders  forms  the  suction  chaml)er  for  pump.     The  main  bearings,  which  are 
^Ojustable  for  wear,  are  located  in  pedestals  having  centrepieces  attached  prt)vidcd 
^•ith  slides  for  crossheads.      This  design  makes  a   well-proportioned   and  rigid 
Machine.     All  parts  subjected  to  wear  are  provided  with  adjustment.     Among  the 
features  of  this  type  may  l)c  enumerated  the  cast-iron  i  ut  j^ears,  the  steel  connect- 
ing rods  with  babbitted  boxes  on  crank  ends,  the  accessibility  ()f  parts  f»)r  adjust- 
ment and  repairs,  and   the  high  quality  of  workmanship  and  material.     Tlie  sizes 
in  upper  i>art  of  table  are  suitable  for  300  feet  lift,  those  below  for  kh)  feet  lift. 
When  sending  inquiries  or  orders,  always  state  as  fully  as  possible  tlie  intended 
sen-ice  and  requirements.     The  cut  (Fig.  2,  page  76)   represents  our  triplex,  out- 
side, centre-packed  plunger  type,  electric  or  pow«r  driven,  used  for  heavy  lieads 
on  water-works  service,  of  which  we  will  be  pleased  to  give  further  details  upon 
request. 
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Knowles  Single  Horizontal  Power  Air  Pump  , 
and  Jet  Condenser. 

Belted  Pomp.      Dooble-Acting  Piston  Pattern. 
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Vertical  Triplex  "  Suction- Valvel 
Electric  Air  Pump. 
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Kno^des 
Vertical  Triplex  ""  Suction-Valvdess ""  Electric  Air  Pumis. 

Dooble-Actmgf* 

Type  at  per  Cut  on  p«0e  80^  bift  vMk  Dooble-Actiiig  Air  Cyfindcn. 

IN  this  t>'pe  of  pump  three  air  cylinders  of  the  "Featherweight"  pattern  are 
combined  with  a  running  gear  of  proper  design  to  be  driven  by  an  electric 
motor.     It  may  be  used  with  either  a  jet  or  a  surface  condenser,  but  when 
with  jet  condenser  clear  water  must  be  supplied.    The  machine  with  its  motor  is 
mounted  on  a  rigid  l)ed-piece,  so  that  the  entire  apparatus  is  compact  and  seK- 
contained.     The  nmning  parts  are  carefully  proportioned  to  their  w^ork,  having 
large  l>earing  surfaces  and  proper  adjustment  for  wear  in  all  parts.     This  t>'pe  is 
fitted  regularly  with  machine  cut,  cast-iron  gear  and  pinion,  but  to  reduce  noise  10 
a  minimum  we  will  funiish,  at  extra  price,  a  fibre  pinion  for  the  armature  shaft 
The  piston  travellinj^  by  the  single  suction  port,  kxrated  centriilly  in  each  cylinder, 
controls  the  supply  of  air  and  water,  thus  doing  away  with  the  necessity  of  suction 
valves  and  retluciny:  the  size  and  number  oi  parts  for  the  air  end.     Each  cylinder 
is  so  designed  that  there  is  practically  no  clearance  between  the  piston  and  the 
ends  of  cylinder,  thereby  giving  a  belter  vacuum.     The  discharge  valves  forlowef 
end  are  located  at  the  l)«)tlom  o(  cylinder,  so  placed  that  access  to  them  is  made 
e.isy  by  ample  handht)les  on  one  side.     Those  for  the  upper  end  are  located  in  a 
chamber  on  top  of  the  cylinder  and  are  reached  by  raising  the  upper  head.    The 
machine  as  a  whole  is  designed  so  as  to  combine  solidity  with  lightness  and  widi 
a  view  to  accessibility.     It  is  carefully  constructed  of  the  best  materials  and  is 
up-tt>-d{ite  in  every  res|>ect. 
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Knowles  Vertical  Single  Power  Air  Pumps  (Single-Acting  Pattern). 
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Knowles  Vertical  Duplex  Power  Air  Pu 
and  Jet  Condenser. 

Belted  Pump.     Single-Acting  Pattern. 


Knowles  Vertical  Duplex  Power  Air  Pumps  (Singlc-Acting  Pattern). 
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^etkal  Tr^ilex  Electric  Air  Ptitas»  (Sbigle-Actiiig  Pattern). 


Knowles  Horizontal  Duplex  Power  Vacuum  Pumps. 

For  Vacuum  Pan  Service 
Double-Acting  Rston  Pattern* 
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Knowles 
Horizontal  Duplex  Power  Syrup  Pump, 

Belted  Pomp.      Double-Acting  Piston  Pattern. 


Guf  Guard  lurniihed  only  when  specially  ordered,  xod  al  additional  pricc>  ■ 


gEg.SS-- 

'iiy|ll 

mmd 


*•      is 


iris  P'r 

|m|1».|Ii;- 


fl     It 


iIijIIII 


sssr^SESS 


ssi3.ssis\ 


fi=%%%.%\Ai, 


|=?f 


a       ■""'' 

'""-- 

1  1  "   1  uiBia 

sus.as.'S's^ 

1  Uv  -^ 

.!,,.^J5S 

1  Vi  1  -.wi 

fi'safts.'ftSft 

■»!|MIS 

■"■"s^Esas 

„~xsi^ 

V--— 

iz£ssxs:lsSssz2z| 


'd^'-.'«%^%^V-& 

=0^^ 

>,V,--,-~,-„-~;-^--,-^--,-« 

-.-,v. 

%Vx5vS:^5:VVV.. 

.v% 

V^tt^VVVVt', 

=v-. 

■^  "■="-==-=  ■"^^'•=^ 

i^V%^.%'-.%.'-'^i 

^^-i. 

VS'b^'i^Vt '-■-?. 

lpiwii;i 


|-w«!a  .iRESS  53333  jaiSS.ft 


Knowks  Single  Power  ^fllagmsL^  Punqk 


OUR  latest  Power  *'  Magma  "  Pump  is  illustrated  by  the  outline  drairflV* 
which  shows  a  pump  largely  used  in  sugar  houses  to  move  the  thkk 
semi-fluids,  vacuum  pan  products,  etc,  which  must  be  handled  in  con- 
nection with  such  work.     Its  use  is  not  confined,  however,  to  this  particnltf 
ser\'ice,  as  it  may  be  used  equally  well  in  plantation  sugar  houses  for  pumping 
wagon  goods  to  tanks  or  wagons ;  and  it  can  be  satisfactorily  employed  in 
many  other  situations,  where  mixtures  of  pulp,  ink,  tar,  etc.,  are  tobemovtd 
or  treated.     In  order  to  do  this  work  successfully  the  pump  must  have  very 
large  passageways  and  the  smallest  possible  number  of  working  parts  in  the 
pump  cylinder.     To  meet  these  requirements  this  type  is  constructed  with  a 
larj;:e  suction  oix-ninjj^,  usually  larger  than  the  bore  of  the  cylinder,  opening 
downward  direclly  into  the  centre  of  the  pump  cylinder.     There  are  no  sudion 
valves  in  the  pump.     The  piston  travels  by  the  large  suction  inlet,  and  after 
this  opening  is  closed,  all  the  material  remaining  between  the  piston  head  and 
the  end  of  the  cylinder  is  expelled  through  a  special  form  of  discharge  val«    ; 

arranged  to  give  a  large  and  free  opening.     The  pump  is  double-acting,  the 

I 
sjime  action  occurring  at  the  other  end  of  cylinder  during  the  return  strokt 

All  wearing  parts  are  provided  with  adjustment.     Every  part  is  carefully  pro- 
portioned, and  the  material  and  workmanship  are  the  very  best  obtainable. 
The  cast-iron  gear  and  pinion  have  machine-cut  teeth,  thus  increasing  smooth- 
ness of  action  and  life  of  pump.     Tight  and  loose  pulleys  are  furnished.    The 
connecting  rod  is  of  steel,  having  adjustable  babbitted  box  on  crank  end,  other 
end  being  provided  with  removable  brass  bushing.    The  frame  is  so  designed 
that  ample  bearings  are  provided,  and  is  tied  to  insure  greater  rigidity.    These 
pumps  require  the  fluid  to  come  to  them  under  a  head.    When  sending  in- 
quiries or  orders,  always  state  elevation,  nature  of  liquid  and  quantity  to  be 
discharged,  etc. 


Knowles  Sing:le  Power  ** Magma"  Pomp. 
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Knowles  Horizontal  Duplex  "Centre-Inl 
Power  Air  Pump. 


Electric  Pump  (Qose  Belted).     Double-Acting  Piston  Pattern. 


1 


Knowles  HorizorAai  Duplex  *' Centre-fcilet  **  Power    Air 
Pump  with  Electric  Motor. 

DouUc-Actii^  Pbrtoa  Pattern. 

THE  cut  showH  reprtsenW  35x5  electritally  driven  power  air  pump,  used 
in  connection  with  steam-heating  plants  for  large  buildings,  etc.  This 
machine  is  very  compact,  self-contained,  and  well  adapted  fur  hard 
'**'8c,  being  rigidly  mounted  on  one  large  and  heavy  bed-piece.  The  running 
''''*ns  are  well  p report itined,  specially  designed  for  Iheir  particular  servici', 
''•*pled  for  high  speed  and  have  large  wearing  surfaces,  with  adjustments  fur 
''•Cing  up  wear  where  necessary.  By  Ihe  use  of  our  specially  c<instrueted  belt 
Khtener  a  large  arc  of  belt  contact  is  obtjiined  on  both  motor  pulley  and  driv- 
"*8  wheel.  The  two  air  cylinders  are  cast  t<^elher  ;  tlie  pi.stoiis  travelling  by  a 
'i'ngle suction  port,  located  centrally  in  each  cylinder,  diies  away  with  tho  neixs- 
*''y  of  suction  valves  and  reduces  the  siie  and  numluT  nf  parts  for  the  air  end. 
•V  each  end  of  each  cylinder  there  is  one  lar^e  disk  discharge  valve,  wliich 
^InJcb  on  guides  in  line  willi  the  piston  rods.  This  iiisures  a  free  and  dirccl 
■nmns  of  taking  care  of  large  quantities  of  air,  .-itid  is  particularly  ad.iplcd 
for  the  high  speeil  and  special  service  for  which  these  machines  an.-  cou- 
Miucted.     The  machine  as  a  whole  is  efficient,  durable,  .tnd  u[>-ti>-dale  in  all 


HI  P 


~r 


llil 


Knowles 
Centrifugal  Pump  with  20  H.  P.  Motoi. 


Capacity,  3000  galloot  per  n 


Centrifugal  Pump  with  Electric  Motor  Attached. 

THE  cut  represents  our  Centrifugal  Pump  directly  connected  to  a  20  liorse- 
power  motor,  both  located  in  a  compact  manner  on  a  common  t)ase  of  rigid 
^'instruction.    The  pump  is  of  the  double  suction  type,  being  made  of  bronze  or 
^^'iron,  as  desired.    It  is  so  constructed  that  the  water  is  taken  on  both  sides  of 
^  pump  case,  so  that  an  eqtial  amount  of  water  enters  on  each  side  of  the  fan, 
Perfectly  bahmdng  it  and  preventing  all  end  thrust  of  pump  shaft,  thus  largely 
''^creasing  the  efficiency  off  the  pump.    This  type  has  met  with  great  favor  in  electric 
^  stations  and  many  other  places,  on  account  of  its  simplicity,  durability,  and 
Stut  ttpacity.     It  will  handle  a  large  quantity  of  fluid  of  a  muddy  or  ^n^ty 
MnCi  pumping  the  same  without  injury  to  parts.    The  fan  shaft  runs  in  long, 
*cfl4Mbbitted  bearings,  which  are  thoroughly  water-sealed  and  readily  accessible 
far  acQiistnient     If  the  pump  is  overcrowded  it   is   impossible  to  secure  good 
results,  and  if  too  small  ffor  the  work  employed,  will  prove  very  expensive  in  power. 
The  cost  in  power  required  to  drive  the  small  pump  would  l)e  many  times  over  the 
difference  in  cost  for  a  larger  pump,  which  would  do  the  work  economically. 
When  the  pump  is  to  be  used  only  temiK>rarily  the  i)ower  may  not  be  of  conse- 
quence ;  then  a  smaller  pump  could  be  used  than  if  intended  for  continuous  work, 
itions  will  be  furnished  to  suit  conditions  upon  receipt  of  information. 


Knowles  4x6  Vertical  Triplex  Pumpl 


Knowles 
*  ^  6  Vertical  Triplex  Pump  with  5x6  Vertical  Engine* 

rHE  cut  represents  our  Vertical  Triplex  Pump,  Style  G,  connected  to  its  driv- 
ing engine  by  heavy  cast-iron  cut  gears,  which  insure  t|uiet  and  even  action 
and   durability.     Ik>th  engine  and  pump  are  of  rigid   construction,   being 
^'<^siijrned  for  hard  and  continuous  service.     The  driving  engine  is  of  improved  con- 
*^iction,   is  economical   and   durable,  and   has  all    the  refinements  of  take-up 
^^^Jljstmenls  for  wear  peculiar  to  this  tyix;  of  machine.     It  is  placed  beside  pump, 
^^^^rely  bolte<l  to  a  rigid  base,  both  making  a  very  compact  machine.     The  pump 
'^'^If  is  fully  described  in  first  part  of  catalogue  in  regard  lo  regular  fillings,  hut, 
^^    addition,  this  pump  is  provided  with  an  outside  lifting  device  for  Ihc  suction 
^'ulves,  so  that  any  or  all  v.alves  may  be  raised  from  their  seats  while  the  pump  is 
inning.     This  arrangement  takes  the  place  of  an  ordinary  **  run  round  "  pipe, 
and  is  used  to  regulate  the  amount  of  discharge  water,  within  limits.     The  suction 
^r  chamber  and  tee,  governor  for  engine,  and  lifting  device  for  suction  valves,  are 
not  furnished  unless  specially  ordered,  and  then  at  an  extra  price.     On  account  of 
vaiying  conditions,  we  solicit  correspondence  regarding  this  Xy\ye  of  machine. 


Knowles  Automati 
Electric  Pu) 

Type  "  W.' 


Knowles  Automatic  Switches  for  Electric  Pumpsu 

THE  cut  shows  our  type  **\V  **  Automatic  Switch,  adapted  for  use  in  start- 
injC  from  a  distance  small  series  wound  motors.     For  light  pump  work 
"*^^  switch  has  been  found  to  l)e  most  desirable.     It  is  a    single  pole,  low 
*^'^sion,  direct  current  switch.     The  outline  drawing  at  the  left  of  cut  indicates 
^   manner  of  connecting  the  switch  to  the  supply  tank.     When  the  water  in 
^  t«ik  falls  the  float  drops  also,  Innng  connected  by  chain  to  oi>erating  arm  on 
^^^'itch,  causing  the  arm  to  rise,  thereby  completing  the  electric  circuit,  starting 
"^*Jlor  and  pump  to  supply  the  tank  again.     When  filling,  the  float  rises  with 
^^'  water,  and  being  balanced  by  a  weight  on  the  end  of  chain,  the  oi>erating 
^^)  drops  back  at  the  proper  time,  stopping  motor  and  pump.     In  this  manner 
^»^v  tank  is  supplied  automatically,  the  pump  and  motor  needing  but  very  little 

Type  •*  X,*'  not  illustrated,  is  for  use  where  the  double  pole  arrange- 
Oient  is  preferred,  being  adapted  for  .starting  two  and  three  phase  motors, 
citber  direct  or  alternating  current  systems. 

Type  **Y,**  not  illustrated,  is  double  pole,  adapted  for  starting  motors 
on  500  or  60Q  volt  power  circuits  and  for  multi-phase  work,  either  direct  or 
ahemating  current  systems.  The  current-carrying  parts  are  kept  on  opposite 
sides  of  the  switch,  thereby  lessening  the  possibility  of  accidental  short  circuit. 
To  prevent  the  possibility  of  drawing  an  arc  on  breaking  the  circuit,  a  wide 
break  space  is  provided. 


Adapted  only  for  i  Horse-Power  and  Smaller  Mutors. 


Telcg^rapliic  Ctnie 
VVord. 


Tjrpe  *'  W,"  Maximum  Volts,  300.    Maximum  Amperes,  20:     Maisfeld 
Type  '*  X,'*  Maximum  Volts.  500.    Maximum  Amperes,  2u     Maisfelder 


Type  "  Y,*'  Maximum  Volts,  600.    Maximum  Amperes,  15 


Maisgelbet 
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Knowles 
Automatic  Motor  Starter  for  Electric  Pui 


Type-Z." 


Knowles  Automatic  Motor  Starter. 


For  Electric  Pmnpt  St^plying  Open  Taiiki* 

For  Staftingr  Shtmtt  Series  or  Con^XMinid-Wbcind  Direct-Ctirrent 

BSoton* 

TYPE  *'Z,"  here   illustrated,  is  a  very  compact  and  complete  piece  of 
apparatus  in  itself.  Some  of  the  numerous  points  of  construction  are:  The 
double-pole  knife  switch,  automatic  magnetic  release,  knife  form  rheostat 
^ntacts,  long  travel  in  the  rheostat  lever,  and  many  other  desirable  fea- 
tures applicable  to  a  device  of  this  kind.    Gravity  is  the  only  force  employed 
'n  Its  operation,  as  springs  and  solenoids  have  demonstrated  their  unfitness  for 
^^  purpose.    By  the  interaction  of  a  number  of  levers,  actuated  by  suitably 
P'^^H^rtioned  weights,  the  various  operations  are  accomplished.    The  time 
'*«en  to  completely  start  the  motor  may  be  regulated  by  the  adjusting  screws 
^^^ed  on  the  pivoted  air  dash-pot,  and  by  moving  the  weight  nearer  to  or 
'^'^er  from  the  centre.    One  valuable  feature  of  our  starter  is  the  ease  with 
^*<^n  all  the  working  parts  can  be  removed  and  the  wearing  parts  renewed. 
*^  starter  will  be  found  desirable  for  all  classes  of  work  where  automatic 
"^'^itig  is  desired,  such  as  pump,  elevator,  crane,  fan,  organ,  etc.,  etc.     Larger 
.    ^*^    25  horse-power  starters  will  be  furnished  upon  application.     In  sending 
^^iries  or  orders,  always  state  whether  motor  is  shunt,  series  or  compound ; 
^^rwise,  shunt  will  be  understood.     For  series  or  compound- wound  motors, 
^^^  resistance  of  series  coil. 


• 

1 

Telegraphic  Code  Word. 

• 

0 

• 

0. 

Starter  for 

Starter  for 

Starter  for 

X 

no-Volt  Circuits. 

Mo-Voll  Circuits. 

500-Volt  Circuits. 

K 

Majolique 

Majugena 

Makeinba 

X 

Majonnaise 

Majuscule 

Makerides 

2 

Ma 

loration 

Majusculum 

Makhazan 

3 

Ma 

orcan 

Majuskel 
Male  able 

Makheid 

5 

Ma 

ordame 

Makheloth 

7H 

Ma 

ordomus 

Makaire 

Makis 

10 

Ma 

onano 

Makakounan 

Makistos 

15 

Ma 

[oribus 

Makamen 

Makkabaeer 

ao 

Mai 

ormos 

Makarekau 

Makkary 

^  1 

Matforinum            1 

Makelaars 

Makk^l)\L 
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Knowles 
Automatic  Qutch  and  Regulator. 

FOR  TRIPLEX  POWER  PUMPS. 


fknowks  Automatic  Qutch  and  R^pulator* 

For  Tff^lez  Power  Pmnpt. 

often  desirable  to  automatically  control  a  power  pump,  that  it  may  stand 
le  when  not  needed,  thereby  saving  power  and  wear  and  tear  on  the 
.  By  using  the  ingenious  outfit  illustrated  by  full  line  engraving,  the 
is  made  to  start  and  stop  automatically,  whether  driven  by  gas  or  gaso- 
Qgine  or  by  steam  engine.  This  can  be  used  when  pump  is  either  direct 
cted,  belted  or  driven  by  belt  from  line  shaft.  It  is  used  only  where 
pressure  is  available  to  operate  tbe  automatic  clutch;  and  when  an  open 
compression  tank  is  used,  a  nearly  uniform  water-level  or  pressure  is 
Uned.  This  device  is  so  arranged  that  it  may  be  connected  to  the  clutch 
It  the  use  of  bell-cranks,  levers,  etc.,  and  can  be  adjusted  to  operate  at 
assure  not  over  150  pounds.  On  account  of  the  various  uses  to  which 
■vice  may  be  put  it  is  necessary  to  know  the  conditions  and  requirements 
giving  advice  in  regard  to  size,  etc.,  to  be  used. 


Sise  of 
Clutch. 


Size  of  Pump. 


Telegraphic 
Code  Word. 


8-inch 

4  x6and  4H  x  6 

Mairitt 

lo-inch 

5x6  and  5x8 

Maisaar 

i>inch 

5^  X  8, 6  X  8,  and  6^  x  S 

Maitacker 

12-inch 

7x8  and  8x8 

Maisaehre 

i4-iiich 

8x  10  and  8  X  12 

Maisbau 

16-inch 

9X  10  and  9  X  12 

Maisbreics 

xft^nch 

xox  12 

Maisbrot 

XII 


Knowles 
Automatic  Regulator  and  By-pass. 


FOR  TRIPLEX  POTER  PUMPS. 


koowlcs  Automatic  Rtguiatot  and  B^-pass  for  Elevator 

or  Other  Service* 

For  PtttDpt  Runniiig  Gmttouoiflly. 

*HE  illustration  shows  our  controlling  device  that  we  attach  to  continuous 
running  pumps  for  elevator  or  other  service,  driven  from  a  line  shaft, 
motor,  or  any  other  power  which  has  other  work  to  perform  and  cannot 
constantly  stopping  and  starting.     By  simply  changing  the  manner  of  cou- 
nting the  pressure  and  drip  pipes,   this  device  can  be  used  either  as  a 
ssure  regulator  for  steam  pumps  or  as  a  by-pass  for  power  pumps.    When 
ti  in  connection  with  a  power  pump  the  pressure  in  the  compression  tank 
itrols  the  discharge  pressure  on  the  pump.    The  regulator  is  adjustable  for 
ious  pressures  up  to  150  pounds,  therefore  it  may  be  set  to  open  the  by-pass 
ve  whenever  the  desired  pressure  is  reached,  and  the  by-pass  is  kept  open 
il  the  pressure  l)egins  to  drop.     Then  the  by-pass  closes  and  the  pump  dis- 
rges  into  the  tank  until  the  limit  pressure  is  again  reached.     Our  automatic 
trk  valve  being  placed  a  little  beyond  the  by-pass  valve  prevents  any  back 
ssure  from  the  tank  during  the  time  the  by-pass  is  open,  relieving  the  pump 
"n  all  work.     Very  little  power  is  required  to  drive  the  pump   when  the 
ssure  is  up  to  the  limit  in  the  tank,  as  the  by-pass  allows  the  discharge  to 
I  hack  into  the  pump  with  ver>'  little  pressure. 
Note.— An  ordinar>'  water  relief  or  safety  valve  doixinds  upon  the  pressure 
the  pump  to  keep  it  open,  and  does  not  relieve  the  pump  of  its  load,  but 
»ply  allows  the  sur|>lus  pressure  above  what  it  is  set  for  to  pass  off.      Our  by- 
»s  valve  is  entirely  different,  as  the  main  valve  is  held  wide  open  by  the  press- 
•  in  the  tank,  and  does  not  depend  in  any  way  upon  the  pressure  on  the  pump. 


To  be  Used  with 
Sing^le-Actiiifc  Pumps. 

Valves  and     . 
Connections. 

1 

1 54-inch 

Tflcgraphic 
C:ode  Word. 

5x6  and  5x8 

Malacmee 

SH  X  8.  6  X  8.  and  6^  x  8 

3-inch 

MaIaco<ierm 

7  X  8,  8  X  8,  and  8  x  10 

354-inch 

Malacoide 

9  X  10.  8  X  12,  and  9  x1a 

3-inch 

Malacolite 

10  X  13.  11  X  13, 13  X  13,  and  13  x  13 

4-inch 

Malacology 

Doable-Acting  Pumps. 

3- inch 

6S  X  8,  7  X  8, 6^  z  10,  and  7  x  10 

Malxconote 

7  X  11,  8  X  la,  9  X  13,  and  10  x  13 

4-inch 

1 

Malacra 

II X  la  xad  la  x  m 

5-iiich 

Mfttadteo 

"3 


Knowles  Automatic  Start  and  Stop  ControJ 
Complete. 

FOR  ELECTRICALLY  DRIVEN  PUMPS. 


Knoii^Hles  Automatic  Start  and  Stop  QxitroUcr  Gnnplete* 

For  Elcclrkaily  Drivtn  Ponipi. 

THE  illustration  shows  pump  and  motor  in  connection  with  the  several 
parts  essential  to  make  this  device  complete.  The  different  parts  are 
ea^ly  located,  the  name  of  each  being  given.  The  pressure  in  the  compres- 
sion tank  entirely  controls  the  pump  and  motor.  When  the  limit  pressure  is 
reached,  the  regulator,  being  set  for  this  pressure,  causes  the  by-pass  valve  to 
open,  thereby  shutting  off  the  current  and  stopping  motor  and  pump.  When 
the  pressure  drops,  the  regulator  closes  the  by-pass  valve,  thereby  turning  the 
current  on  and  starting  motor  and  pump  again.  The  motor  and  pump  being 
at  rest  when  the  pressure  is  up,  does  away  with  the  expense  of  current,  and 
wear  and  tear  on  the  pump.  Our  patent  automatic  check  valve  prevents  any 
back  pressure  from  the  tank  while  the  by-pass  valve  is  open.  The  conditions 
and  requirements  should  be  fully  stated,  when  sending  inquires  or  orders,  in 
order  to  furnish  the  parts  shown  by  full  line  engraving  to  suit. 


To  be  Used  with 
Motors. 


lo  Horse-Power. 
15  Horse-Power. 
20  Horse-Power. 
25  Horse-Power. 
30  Horse-Power. 
40  Horse-Power. 
y>  Horse-PoweT. 


Telegraphic  Code  Word. 


For  Start  and  Stop 
Controller. 


Malagasy 

Malagawein 

Malagevole 

Malagmala 

Malagmatis 

Malagmatum 

Malague'iTo 


ITC 


THE  KNOWLES 

"SIDE  PIPE  AND  strainer; 

With  and  Without  Suction  Chambeb  Attached. 


idUkcikI 


Check  Valves  and  Foot  Valves 


~!!l« Inches!  ■■ 


umE  price.    When  it. 


2J|    14      25      26  I  27 


Strainers 


J^in  Strainer,  Fig.  3,  Code  Word 
oasket  Strainer,  Fi        "    '    '■' 
'Strainer  and  P'oot 

Fig.  5,  Code  Word  .     .     ^    .     .     .  |  si    5^    53   54  i  35  ,  S^   57  1  58  I  59._&"  6[ 


9    E^Ctooi 


I.  EpiloflK 

I  Epiphany 

).  l^[dphora 

I.  Eplphylc 

■  Epiplow 

I  EpiKopir 


47    Enuble 
4B.  EriK 

y>    KruAtut 


it.    ElIcHlUB 

}4  Eriduiu 
6i>  Erlnlie 
61.  EitaBT* 


Strainer-Boz  and  Strainer. 


It  is  often  DcccMaiy.  and  fencrall^  desirable,  that  there  should  be  a  strainer  attached  somewhere 
ID  Ike  supply  pipe  of  a  pnnp.  The  difRculty  of  reaching  it  in  case  it  should  become  obstructed  and 
require  clesiiin£,  is  the  gnai  objection  to  placing  it  on  the  end  of  the  supply  pipe  furthest  from  the 
pMmp,  and  has  Ted  to  the  design  and  adoption  of  the  arrangement  shown  in  the  illustration  opposite. 

As  will  be  seen  by  an  examination  of  the  illustration,  the  strainer  consists  of  a  cyluidrical  casting 
with  rmiov]d>lc  cover  having  noiiles  which  permit  its  being  placed  in  the  horizontal  part  of  the  suc- 
tion pipe,  forming  a  section  of  the  same.  The  strainer  proi>er  consists  of  two  cast  brass  grated  plates 
which  rest  in  vertical  grooves^  being  so  placed  as  to  give  the  maximum  area  and  ofier  the  least  resist- 
ance to  th*  flow  of  the  water.    The  plates  can  be  readily  removed  and  cleaned. 

This  Arafaier  can  in  some  cases  be  connected  direct  to  the  suction  flange  of  the  pump,  but  in 
order  not  to  latcrfcre  with  the  removal  of  water  cylinder  heads  it  is  recommended  that  a  section  of 
pipe  or  spool  piece  be  Interposed  between  the  stiainer  and  the  pump. 

* •  -- — « of  larger  sizes  than  those  included  in  the  list  can  be  furnished. 


Diamelerof 

Diameter  of 

Distance 

Dimensions  of  Box. 

Telegraphic 

Suction  Pqye. 

Flanges. 

Face  lo  Face. 

Width. 

Height. 

C»»dc  \Vi,rd. 

xH 

Screwed 

7 

6 

SH 

Malignandu 

a 

Screwed 

9 

7^ 

6^ 

Maliji^nassi 

3 

i 

II 

9 

S 

MaliKtiato 

4 

i65^ 

II 

»» 

Maligna  va 

5 

17« 

12 

12 

Maligned 

6 

io« 

I9H 

14 

14?^ 

Maligncrai 

S 

13 

72 

17 

iS 

Malignify 

lo 

»5 

28 

21 

2i'/^ 

Maligning 

12 

I7S 

32 

24 

2.S 

Malignly 

14 

19^ 

45 

22 

23!  i 

Maligno 

Qieck  and  Foot  Valves. 


These  patterns  are  constructed  with  especial  care  as  to  proper  proportion  and  strength,  com- 
Mncd  with  good  material  and  workmanship.  The  areas  of  their  passages  are  siiflficiently  large  to 
admit  of  the  flnid  passing  through  them  with  the  minimum  amount  of  frictional  resistance. 

The  interior  of  the  Cneck  Valves  can  be  reached  by  means  of  convenient  hand-holes. 

For  the  luver  sizes  of  Foot  Valves  is  provided  an  attachment,  shown  in  the  illustratiun  on  the 
opposite  png:e,  designed  to  relieve  the  valve  and  the  supply  pipe  o(  any  undue  internal  |uessure  to 
which  tiMqr  might  be  subjected.  This  is,  in  many  cases,  a  very  necessary  safeguard,  as  with  oumping 
■achlDCfT  working  under  severe  resistances,  the  water  pressure  can  he  transmitted  throut^h  leakages 
from  the  wrce  tothesupplv  main,  while  the  cnj^ine  is  at  rest,  and  is  j^enerallv  sutficifnt  to  burst  the 
foot  vnlvcor  the  suction  chamber  of  the  pump  if  they  are  not  relieved  lliroiigh  a  safety  device  of  this 
cbanctcr. 

The  followhig  list  comprises  the  regular  patterns  of  valves.  They  are  usually  kept  in  stock,  and 
can  alwnyn  he  famished  at  short  notice. 


Check 

Valves. 

1 
i'     .      .     1 

Size  Ml 

Foor 
TeleKraphic 

Vai.vks. 
Size  in 

Sliein 

Tdcpnphic 
Codeword. 

Size  in 

Telegraphic 
Code  Word. 

Malinorum 

Telegraphic 

laches. 

,  Inches. 

Inches. 

2?a 

Code  Word. 
Malitornc 

Iiuhe*'. 

12 

CckIc  Word. 

»% 

MalUoqoM 

12 

Malleidae 

3 

Maliloquum 

M 

Malinteso 

1    J 

Mali/ietta 

14       ' 

Mallejan 

4 

MaUmbe 

i6 

Maliques 

1      4 

Malkaar 

1       i^»      1 

Mallemock 

1 

MaUnche 

i8 

Malissimo 

1       .•» 

Malkruid 

.         IS       , 

Mallemolle 

Malinello 

ao 

Malitatcm 

6 

Mallard 

20 

Malleolus 

I 

Malinger 

34 

Malitatis 

/ 

Mallaspis 

,'     2i     ; 

Mallepost 

Malingerer 

30 

Malitiosa 

"       s 

Malleating 

.v     ' 

Mallepraat 

lo 

Malingrcux 

36 

Malitiosum 

Id 

Malleatori 

II    y*    i 

Mallctier 

Unless  otherwise  ordered,  these  valves  have  flanges  faced  and  drilled  according  to  uniform 
idartSi    It  should  he  stated,  in  ordering,  if  they  are  to  be  left  blank,  or  are  to  be  drilled  to  fit  any 


qpcdal  coanectkm. 

Tbcjr  can  all  be  made  with  bell  and  spigot  ends  if  desired,  at  somewhat  increased  con. 


"9 


Suction  Air  Chambers  and  Tees.  ^H 

THE  V3  \ae  <jf  a  sUL'tion  air  chamber  is  almost  always  overlooked  by  purchas- 
ers of  pumps,  they  l>t;gni(iging  the  room  necessary  for  a  properly  anau^ 
suction  air  chamber.  It  is  also  very  important  in  the  case  of  long  suction 
pipes,  but  judgment  must  be  used  in  placing  them.  The  nearer  the  suction 
chamber  is  to  the  pump  the  lietter,  and  it  should  be  placed  in  a  direct  line  with 
the  curiam,  but  if  the  foundation  will  not  allow  of  the  arrangement  shown  bj 
sectional  driiwiiig,  the  chamber  may  be  placed  on  the  opposite  side  of  cylinder 
from  the  suction  opening  with  elbow  in  place  of  tee  when  cylinder  consinidi'™ 
will  admit  i.f  this  art^ngement.  A  smoother  running,  less  noisy  and  more 
efficient  pump  is  the  result  of  using  a  suction  air  chamber,  because  it  not  only 
relieves  the  shock  of  the  water  column  against  the  water  pistons  and  valveial 
each  stroke,  but  it  also  aliows  the  liead  of  water  (if  any)  on  the  suction  to  be 
fully  utilized. 


Code  Word. 

.u.. 

ForAirCtumber. 

Fot  T«. 

3" 

Hilars 

4" 

Matamiru 

M>t>ri>l 

5" 

Malindano 

6" 

Malandato 

Milumot 

V 

trf- 

MiluHtU 

IJ* 

M»Wp.ri 

l«- 

ie» 

When  Ordering  Parts 


"NWING  TO  the  fact  of  our  having  constructed  pumps  of  the  same  size 
for  different  duties,  and  also  on  account  of  the  improvements  which 
e  have  made  from  time  to  time,  during  our  long  business  career,  it  is 
RSOLUTELY  NECESSARY  that  all  Orders  for  parts  should  be  accompanied 
ith  the  MANUFACTURER'S  SERIAL  NUMBER  of  the  pump  for  which  said 
arts  are  required. 

This  number  will  be  found  stamped  in  some  conspicuous  position  on 
very  pump  made  by  us.  In  the  case  of  the  triplex  power  pumps,  there  is 
number  plate  which  is  always  placed  on  the  frame,  and  the  serial  number 
salso  stamped  on  the  end  of  the  crank  shaft.  On  single  and  duplex  power 
wmps,  horizontal  pattern,  the  number  is  always  stamped  on  the  crank  pin 
nd  on  the  connecting  rod  strap ;  also  on  the  outside  flange  of  the  water 
)*linder  head.  There  is  also  a  number  plate  placed  generally  on  the 
^me,  although  sometimes  it  is  placed  on  the  water  cylinder  on  the  inside 
^d.  On  air  compressors  the  number  is  stamped  on  the  edge  of  the  flange 
the  cylinder,  also  on  the  edge  of  the  cylinder  head ;  and  there  is  also  a 
tmber  plate  placed  on  the  centre  piece. 

As  we  manufacture  every  part  to  gauge,  and  have  a  complete  record  of 
1  pumps  built  by  us,  we  can  send  correct  duplicate  pieces  on  receipt  of 
ove  information.  Without  manufacturer's  number  we  cannot  duplicate 
rts  with  certainty. 

If  the  manufacturer's  serial  number  has  become  covered  with  rust, 
rt  or  paint,  take  a  file  or  a  piece  of  emery  cloth  and  rub  at  the  point 
dicated  above.  This  will  bring  out  the  manufacturer's  number  so  that 
can  be  easily  read. 

KNOWLES  STEAM  PUMP  WORKS. 
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Plan  of  Piping  for  Knowles  Power  Pumps 


iggestions     When    Erecting    and    Operating 

Knowles  Power  Pumps 


Foundation  —  In   all   of   the   small   sizes   of   our  pumps  sufficient 

jndation  is  afforded  by  a  good  plank  Boor,  such  as  is  found  in  any  well 

nstnicted  factory.     For  heavier  pumps  a  more  solid  foundation  should 

used,  such  as  brick,  stone,  or  well  rammed  concrete,  surmounted  by  a 

p  stone.     Anchor  bolts  should  be  used  in  all  cases. 

Although  our  power  pumps  are  self-contained,  and  not  dependent  upon 
imdation  to  preserve  alignment  of  working  parts,  yet  a  good  foundation 
©serves  proper  relative  position  of  pump  in  regard  to  driving  mechanism, 
id  lessens  strain  and  jar  in  piping. 

That  no  delay  may  occur  in  setting  the  pump  upon  arrival,  drawings 
Lowing  location  of  bolt  holes,  flanges,  and  general  dimensions  will  be  sent 
X)n  receipt  of  order,  when  desired. 

Slxfion  PrPE  —  Use  as  short  and  direct  suction  pipe  as  possible. 
se  as  few  elbows  as  practicable  ;  and  in  cases  where  the  suction  is  long 
id  several  elbows  occur,  increase  size  of  suction  pipe.  Never  use 
nailer  sizes  than  pump  openings  call  for. 

A  vacuum  chamber  should  be  used  in  all  cases  of  long  suction  pipe  or 
igh  lift.  This  chamber  may  be  made  of  pipe,  as  shown  in  sketch  A ;  a 
olume  of  two  per  cent,  of  the  pump  capacity  per  minute  giving  good 
ttults. 

A  foot  valve,  with  strainer  attached,  should  be  placed  at  the  end  of 
It  suction  pipe.     See  illustration  A. 

A  light  suction  is  an  advantage,  except  in  the  case  of  pumping  hot 
Iter ;  then  the  water  should  go  to  the  pump  under  a  slight  head. 

^/  sure  then  an  no  leaks  in  the  suction  pipe, 

12$ 


Disi  PE  —  Using  as  straight  discharge  pipe  as  possible,  «ith 

long  beii'  i  valves,  increases  the  efficiency  of  the  puin  p.     A  check 

valve  should  be  placed  in  the  discharge  pipe,  as  sketches  A,  B,  and  C  show. 

To  Insure  Immeuiatk  Action  ui'ON  Starting  i;p  —  When 
Ukessuction  under  difficult  conditions,  and  air  is  present  in 
and  the  pump,  a  charging  pipe  should  be  connected,  as  shown  in  sketch 
A.  This  charging  pipe  runs  from  a  point  in  the  discharge  pipe,  beyond 
the  check  valve,  lo  suction  pipe,  and  is  provided  with  a  gale  valve.  ,\» 
air  relief  pipe  is  also  inserted  in  the  discharge  pipe  between  the  pump  ind 
check  valve,  also  shown  in  sketch. 

On  starting  the  pump,  open  the  valve  in  the  charging  pipe,  and  also  io 
the  relief  pipe.  Water  thus  flows  from  the  reservoir  or  tank  to  the  suction 
pipe,  dispelling  air  through  the  relief  pipe. 

Any  slight  leakage  from  the  plungers  and  glands  should  be  piped  lo 
a  drain. 

When  a  power  pump  is  used  for  boiler-feeding,  it  is  run  at  a  consuut 
speed,  calculated  lo  give  the  maximum  supply  of  water  required  at  any 
time.  This  supply  required  varies;  and  rather  than  shut  down  the  pump, 
a  by-pass  between  the  discharge  and  the  suction  pipe  is  inserted,  as  sketch 
B  shows.  The  water  can  thus  be  fed  continuously  to  the  boiler  ;  and  inier- 
mittent  feeding,  which  involves  loss  of  heat  to  feed  water  as  well  as  de- 
structive infiuence  to  pump,  can  be  avoided. 

Overloading,  causing  high  pressure  and  consequent  injury,  should  be 
guarded  against  in  every  power  pump.  This  is  provided  for  by  placing 
an  automatic  water  relief  valve,  connected  to  the  discharge  pipe,  close  to 
the  pump.  (See  sketch  C,  "  pop  "  valve.)  This  valve  should  be  set  to 
open  at  a  pressure  well  within  the  limits  of  the  strength  of  the  pump 
When  several  boilers  are  fed  by  the  same  pump,  this  automatic  relief 
valve  is  placed  in  the  by-pass  mentioned  above  and  shown  in  sketch  B. 
It  is  .set  to  open  at  a  slightly  higher  pressure  than  that  carried  o" 
the  boiJer.     The  surplus  leeA  waAw  ^i^-sts  xWi^M.^tv  this  valve  to  ih* 


cdon  pipe  or  well,  and  the  supply  to  each  boiler  is  regulated  by  its 
9p  valve. 

Remember  in  all  piping  that  a  slightly  longer  pipe  does  not  increase 
re  friction  nearly  so  rapidly  as  an  elbow. 

Packing. —  All  stuffing  boxes  should  be  carefully  packed,  and  glands 
rought  up  firmly  against  the  packing;  screwing  up  glands  by  hand 
Krald  be  sufficient,  especially  where  hot  water  is  used,  which  swells  the 
acking. 

Owing  to  improper   adjustment   of  packing  in  pumps,  feeding  hot 

ater  to  boilers  under  high  pressure,  it  is  often  difficult  to  keep  them  tight. 

packing  to  be  good,  should  have  a  strong  fibre,  be  well  lubricated,  and 

'  such  construction  that  slight  pressure  of  the  gland  will  cause  it  to  hug 

t  plunger. 

A  few  new  layers  are  often  sufficient  in  repacking  a  pump ;  but  old 
icking  should  be  removed  as  soon  as  it  becomes  hard,  otherwise  it  will 
it  the  plungers. 
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Useful   Information 
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CM     j    Poiudi  per  Square    i 
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•43 

^ 

1.30 

1-73 

2.17 

260 

3-03 

340 

3^ 

J 

4-33 

6.50 

866 

•^ 

10.83 

12.99 

15.1^ 
1732 

5 

I9.4«> 

*         1 

21  ^5 

Feet 
Head 

Pouatda  per  Square 
Inch 

65 

23.8a 

»S99 
28.15 

70 

30.32 

75 

80 

«5 
90 

3148 
3465 
36.81 

389» 

95 

4«-»4                  1. 

too 
no 

4331 
47.64 

120 

5«-97                  1 

130 
140 
150 
160 

56.30 

60.63 

64.96                  1 

6929 

170 
180 

73-63 
77-96 

Feet 
Head 


190 
200 

325 

250 

275 
300 

325 

350 

375 
400 
500 
600 

700 

800 

900 

1000 


Pounds  per  Square 
Inch 


82.29 
86.62 

97-45 
108.27 

119.10 

« 29.93 
140.75 

151.5B 

162.41 
17324 
216.55 
25985 

303.16 

346.47 
389.78 

433-09 


Ic  for    Converting    Pressure    per    Square    Inch    into    Feet    Head 

of  Water 


ds  per  Square 
loch 


I 

3 

4 

5 

6 

7 

8 

V 
10 

•5 
20 

»S 
30 
35 

4» 

4S 


Feet 
Head 


^3« 
4.62 

6.93 
9.24 

11.54 

•  3.85 
i<>.i6 
1K.47 

20.78 
23.09 

34.63 
4618 

<7-72 
6927 
80.81 
9J.36 

OS-4S 


Pounds  per  Square 
Inch 

Feet 
Head 

Pounds  per  Square 
Inch 

5S 
/>o 

65 

126.99 

•38.54 
150.08 

180 
190 
200 

7« 

161.63 

^25 

75 
80 

»5 
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184.72        , 
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»75 
300 

90 

207.81 

325 

95 
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too 
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277-07 

500 
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130 

300.16 
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140 
150 

323-25 
34634 

•  • 

•  • 

160 

369^ 

•      • 

170 

39a.S> 

•       • 

Feet 
Head 


4«56i 
4.^8.<;o 
461.78 
519.51 

577.24 
643.03 
692.69 
750.41 

808.13 

865J0 

922.58 

115448 
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Relation  Between  Temperature  of  Feed  Water  and 

Evaporative  Gtpadty  of  Boiler* 


Tempefature  of 

Feed  Water. 

Oefp-ees  Fabr. 


Steam 

Pressure. 

Pounds. 


Feed  Water 

per  Horse- Power 

per  Hour.  Pounds. 


Gallons  per  Minute 
per  loo  Horse-Power. 


lOO 

70 

♦30.00 

70 

100 

29.04 

100 

100 

29.82 

'§** 

100 

31-22 

I^ 

100 

32  14 

200 

100 

•    32  77 

212 

1                100 

33«7 

6.02  -1- 

10  per  cent 

5-79  -^ 

10    ••      •• 

5  9«  + 

10    "      *• 

^34  + 

10    "       * 

6.61   + 

10    ••      ' 

6.65  -1^ 

10    ••      •• 

6.94  + 

10    *•      •• 

6.62 
6.36 

6.57 
6.97 

7.27 
7..U 
7  63 


*This  is  the  standard  adopted  by  tbe  American  Society  of  Mechanical  Engineers,  and  is  the  gen- 
erally accepted  commercial  standard  by  boiler  makers  and  users. 

The  evaporative  capacity  ot  a  boiler  depends,  among  other  things,  up>on  the 
steam  pressure  and  temperature  of  the  feed  water.  The  pressure  makes  so  little 
difference  that  it  has  been  estimated  for  100  pounds  as  practically  correct  for  all 
pressures.  The  difference  between  making  steam  at  atmospheric  pressure  and  100 
pounds  pressure  is  only  3>^  per  cent.  Changing  the  temperature  of  the  feed  water 
from  100  degrees  to  212  degrees  will  vary  the  evaporative  capacity  of  a  boiler  over 
II  per  cent. 


Quantity  of  Feed  Water  Required  to  Supply  Boiler. 


Horse-Power 

Quantity  of  Feed 

Water  Required. 

Temperature  of  Feed 

of  Boiler. 

Gallons  per  Minute. 

Pounds  per  Hour. 

1599   to         202<) 

Water.    Degrees  Fahr. 

50 

3.60  lo      4.20 

100  lo  212 

100 

6.57  lo      7.63 

32K5  to      3S15 

100  to  212 

200 

13.14  lo    15.26 

6590  lo      7630 

100  lo  212 

250 

16.43  lo    19.07 

8215  to       q535 

100  to  212 

300 

19.71  lo    2J.89 

9855  to     1 1445 

100  lo  212 

400 

26  28  lo    30.52 

13140  to     15260 

100  lo  212 

S 

32.85  10    3».i5 

16425  lo     19075 

100  lo  212 

39  42  to    45-78 

197 10  to    22S90 

100  lo  212 

800 

52.26  to    61.04 

26280  lo    30520 

100  to  212 

1000 

^.70  to    76.30 

32350  lo    38150 

too  to  212 

1200 

78.84  lo    91.56 

39420  to    45780 

100  to  212 

1500 

98.55  lo  114.45 

49275  to    57225 

100  to  212 

1800 

118.26  lo  137.34 

59130  to    68670 

100  to  212 

a2oo 

144.50  to  167.80 

7I2V0  to    83930 

100  to   213 

3000 

197.10  lo  22R.90 

98500  to  114500 

100  to  212 

3500 

229.95  to  267.05 

114975  to  133525 
147825  to  171075 

loo  to  212 

OOOO                     i 

7000            1 

295-65  to  343-35 

100  to  212 

3^.20  to  457-So 

197100  to  228qic» 

459' 90  to  5.W.10 

a2<«so  to  2670SQ 

135 


French  or  Metric  Measures. 

The  metric  unit  of  lengtli  is  tile  meter  ^  39-37  indies. 
The  metric  unit  of  weight  is  the  gram  ^=  15.432  grains. 
Tile  following  prefixes  are  used  for  sub-divisions  .ind  multiples 


French  and  British  (and  American)  Equivileal  Measures. 


Bkit 


Meter  .... 
3048  Meier  .    . 

Cenlimeler 
.54  Centimelers 

Millimeter.,    . 
5,4  Millimeters 

Kilometer  .    . 


8.317  Liters 
4.543  1-iters  . 
3.78s  1-iter;  . 
British  gallot 


ju  LPnitei)  SrATEs. 
3.23033  feel.  (.09j6iy<b. 


ir  Vs  inch  nearly. 


62  d 


.0648  Gram 

8-35  Grams 

Kilogram 

.4536  Kilogram  .   .   .   . 

Twine  or  Metric  Ton  . 
30O  Kilograms    .... 

•Tons    ,   .   . 


.=39.37  inches 
.  =  1  foot. 
=   39o7  inch, 

=   03937  inch, 

=  1093,61  yards,  'ir  0.62137  mile. 

S   OF   CaI'ACITV. 

61.023  cubic  inches. 
.03531  cubic  foot. 
.2642  gillon  (United  States). 
2.202  [wunds  of  w; 
Fahrenheit. 
=  I  cubic  foot, 
=  1  gallon  (British). 
=  1  gallon  (United  Stales). 
=  1.2  (United  Stales)  gallon. 

OK  Weight, 

=  15.432  grains. 

=  I  grain. 

=  I  ounce  avoirdupois. 

^1.2046  pounds. 

^  1  pound. 

^       .9S42  ton  of  3340  pounds. 

=    1 9. 63  cwts. 

=^  2204.6  pounds. 

=  I  ton  of  2340  pounds 


Business  Gnrespondence. 

hea  writing  for  prices  or  information  fcgafding  machineryt  delays  may  be  avoided  f>y 
answenngall  the  foUowin|f  questions  which  may  ht  applicable  to  your  case* 

si  For  what  service  is  pump  required  ? 
hi.  What  quantity  of  water  is  to  be  lifted  per  minute? 
How  many  pounds,  ji^allons,  cubic  feet,  or  litres  ? 
What  is  the  average  quantity  ? 
What  is  the  maximum  quantity  ? 
wl.   What  will  be  the  water  pressure  in  pounds  per  square  inch  at  the  pump  ;  or, 
what  is  the  total  height  tliat  water  is  to  be  raised  ? 
If  ihtr  pn-ssure  is  liable  to  change,  due  to  change  of  lift,  etc.,  what  is  the 

normal  pressure  at  which  pump  must  work  ? 
What  is  the  maximum  pressure  ? 

What  is  the  pressure  at  wliich  pump  must  give  greatest  economy  ? 
h.  What  is  the  suction  lift;   in  other  words,  how  far  above  the  water  to  l)e 
pumped  will  Ik*  the  top  of  foundation  for  pump  ? 
If  pump  is  to  be  situated  some  distance  from  llie  sump,  what  will  be  the  dis- 
l.in<v  of  pump  fn^m  same;  or,  in  other  words,  what  will  be  the  length  of 
suction  pipe? 
If  suction  pipe  is  already  installed,  what  is  lenj^th  and  diamdcr  ? 
h.  What  will  be  the  lengtli  of  discharge  pipe  ? 

If  piping  is  already  in,  what  is  the  diameter,  length,  thickness,  and  kind  of 
piping? 
ri.  What  is  tem|xjrature  of  water? 

Is  the  water  dear  or  gritty,  sail,  fresh,  or  acid  ? 
About  what  is  tlie  i>roporiion  of  sand  or  other  sediment  ? 
h.  U  there  a  good  bed  for  foundation  at  p.-'oi)ose(i  silt*  nf  pumping  engine? 

What  is  the  character  nf  same  ? 
K.  Is  pumping  engine  to  be  situated  in  mine  ;  or.  on  iht-  surface  ? 
h.  Is  pump  to  be  driven  by  direct  connection.  l)elt,  gearing,  or  rope  transmissicm  ? 
fi.  If  by  electric  motor,  what  will  be  the  voltage-  at  motor  ? 
What  is  the  effective  horsopower  and  type  of  motor? 
What  is  the  number  <.)r  alternations  per  minute  ? 
What  is  working  spt^ed  of  motor? 
h.  What  other  information  can  you  give  us  regarding  the  character  of  recjuired 

plant  and  h^cality  ? 
h.  In  case  machinery  is  to  go  down  in  mint?  or  in  tunnirl,  what  is  the  size  of  the 
mine  shaft  or  tunnel,  in  the  clear  ?    ( Wi*  sh<  )ul(l  knc  )w  this  in  order  to  design 
the  dirterent  parts  so  tliat  they  can  easilv  pass  thn)ugh  shaft  or  tunnel.) 
■h.  Is  machinery  to  be  made  sectional  f()r  nuilt-back  tra!isportation  ? 
th.  If  made  sectional,  what  is  limit  weight  ^ 
th.  How  many  pieces  of  maximum  weight  allowable  may  l)e  shipped  ? 

Remarks. 

In  cas<.»  certain  of  the  above  (piestions  cannot  be  answ(;red  on  account  of  not 
'derstanding  conditions,  or  not  having  available  data,  please  send  all  informa- 
»n  at  hand  bearing  on  the  subject,  and  we  will  endeavor  to  give  you  the  best 
•lution  of  the  problem. 

When  shafting  of  any  description  enters  into  the  proposition,  care  should  be 
ken  to  give  diameter  and  numl^er  of  revolutions  |x;r  minute. 

Often  a  rough  pencil  sketch  with  explanations  .serves  to  convey  clearly  what  is 
quired. 

Communications  plainlj^  stating  facts  as  above  called  for  w\U  oCtfiii  ^a^^xcra.^ 
DC  and  tend  to  greater  satisfaction. 
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Index  of  Gxk  Words — Contmtjed. 


PAGB  39;— 

Continued. 

Fanciful 

Fancy 

Fandango 

Fanxetl 

Fang  I  ess 

Farcical 

Fare>%cll 

Farina 

Farmer 

Farming 


PACE  50. 

Hiatus 

Hibernal 

Hiccough 

Hickwall 

Higgle 

Highway 

Hilarate 

Hilding 


PAGK  85. 

Lerciaste 

Leriarum 

Leridanas 

Lehdant 

Leriget 

Leriste 

Lerminier 

Lemaeadae 

Leniaeos 

Lembarcs 

Lernbegier 

Lerneifei 

Leriiender 

Lenieo 

Lerncomyzc 

Lemeoneme 

LerneojKxle 

Lerngier 

Lirngierig 

Lernzeit 

Lenizeiten 

Lesao 

Lesarten 

Ltsasses 

Lefil)are 

Lesbiaci 

Lesbiaciam 

Lesbiaiire 

Lesbiaciss 

Lesbtacita 

Lesbianzo 

Leshiacoia 

Lesbtaccis 

Lesbiacum 

Leschbak 

I^eschdrank 

Leschtrog 


/ 


PAGB  85— 

Continued. 

Leschtuig 

Leschwater 

l.esclache 

Leseart 

Lescburh 

Lesefruihl 

Lesehalle 

Lesehol/. 

Leseholzes 

Lesekamiuer 

Lesekranz 

Lesekuiist 

Leselust 

l.eselusiig 

Lcseobsi 

Lcsetibsies 

Lcscpult 

LcscpuUcii 

Leseriez 

Lcserkrcis 

Leseroni 

Leserullie 

Leserweil 

Leserzahn 

Leserzeit 

Leserzine 

Lcserzwei 

Lesesast 

Leseshar 

l.csesi  liule 

Lescslcin 


PAGE  87, 

Lesgeveti 

Lesgevers 

Ltsghien 

Leshem 

Lesiiier 

I.csinena 

Lesivas 

Lt-s)es 

Lesora 

Lespei'eze 

Lcsque 

Lessassi 

Lessavano 

Lessching 

Lessenaars 

Lesseremmo 

Lessereste 

l^cssero 

Lessen  ia 

Lessiamo 

Lessingie 

Lessive 

Lessiveur 

Lestais 

Lesteriez 

Lestique 

Lestiraas 

Lest'trhete 


PACK  By- 
Continued. 

Lestircese 

Lestisara 

Lestisham 

Lestisca 

Lestissimo 

Lestrcmic 

Letaberis 

Letabt)r 

Letabutitur 

Lelaliluis 

Letalium 

Letamammo 

Lctamando 

Letamarono 

Letamassi 

Letamavamo 

Lctamavate 

Lctanierat 

Letaniinano 

Lctaminaie 

Letamiiiava 

Letamino 

Letaminoso 

Letandarum 

Lelanles 

Letaretis 

Letargiehe 

Let  at  am 

Letaturum 

Lelchi 

Lelcllier 

Letco 

Leteopus 

Leleoquire 

Leteparitus 

Lelepora 

Letesiein 

Lctetag 

Letetur 

Lethaeisch 


PAGE  79. 

Lcxeos 

Lexiaica 

Lexiar({iie 

Lexical 

Lexically 

1-exicology 

Lexilof^ie 

Lcxiphaiiic 

Lexi|>ytelo 

Lexis 

Lexovien 

Lexoviorum 


PAGE  Si. 

Lcycestrie 

Leyeron 

Lcyeavn 


PAGE  81 — 
Continued. 

Leyssere 

Lezardait 

Lezardelle 

Lczen 

Lezenaars 

Lezendc 

Lherzolite 

Liabiliiy 

Liableiiess 

Liaculis 

Liaculum 

Liadouro 

Liagora 

Ltanca 

Liandarum 


PAGE  83. 

Liasicas 

Liasique 

Liaskalk 

Liassic 

Liassicz 

Liassions 

Liassteii) 

Libabit 

Libabitis 

Libabuiit 

Libadiorum 

Liba^e 

Libandorum 

Libaiiicn 


PAGK  89. 

Libanum 

Libasii 

Lihaiarum 

Libation 

Libatioiiem 

Libatiuiiis 

Libatrice 

Libaturi 

Libaturous 

Libaveral         1 

Libaverutit      j 

Ljbavinius 

Libavio  | 

Libavisses       j 

Libavisti 

Libeccbio 

Libelatuo 

Libellant 

Libellaris         | 

Libollarum 

Libellensi 

Libellinha 

Libellioni 

Libellous 

Libellulos 

Libenlibus 


PACK  89-- 

Continued. 

Libentinc 

Libeiitiose 

Libcrabit 

Liberacion 

Liberalao 

Liberaleza 

Liberalism 

Libcralium 

Libica 

Libicos 

Libidibi 

Libidinari 

Libidiiiem 

Libidinor 

Libidoclee 

Libisosa 

Libitum 

Libnah 

Liboce<lre 

Libongo 

Libuiioii 

Liboiiolos 

Libonutum 

Libouret 

Librabis 

Librabilur 

Libradiga 

LibranicM) 

Libra  mina 

Libraniinis 

Librarioli 

Libraries 

Librarista 

Libraseis 

l^ibraseii 

Librated 

Libralores 

Libratory 

Libratltiio 

LibrntUTa 

Libra  tuns 

Libi.ivi 


v\<'.\L  17. 

Mabilldti 
Mabuia  1 

Macabre 
Macacbcira     ' 
Macacus  1 

Macadami/e  , 
Macadaiiizo 
Macadiira 
Macagatos 
Macaglic         1 
Macagua 
Macanalat 
Macairien       I 
Macairisne 
Macaiste 
Macareidis 


\ 
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Continued. 

Macarenas 

Macareux 

Macariotes 


PAGK  19. 

Macaw 

Macbeth 

Maccabean 


PACJE  31. 

Maccum 

Mai  ca  ban 

Maccadorcs 

.Maceados 

Maceare 

Maceaseinos 

Maceahicis 

Macebat 

Maccllan<lo 

Macellassi 

MactUava 

Macellinus 

Maccllorum 

Mat  fiabal 

Mai  <>ra«l<)r 

Maccran 


pa(;k  33. 

Maceris 

Maccsceres 

Macescel 

Macescuut 

Macclarum 

Mncbal'4.M)s 

Macbabcum 

Maibacailos 

Mncbacaz 

Maibacdua 

Macbaootics 

Macbaditiba 

Macl;aeieus 

Macbageni 

Macbaiiaiin 

Machaiic 

Macbaiiidas 

Macbaon 

Machaonem 

Machaonis 

Macba<inium 

Macbaques 

Machary 

Machatins 

Machbanai 

Machilo 

Machinabor 

Machinacao 
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Micuiera 

ZI^'J!^.. 

MadelHFcao 

Mahlwcrk 
MghLwnka 

MihLicilBi 
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Mi*^'*"" 

MjiiiLha 

P..K^ 

PAOK  113. 
Malacmee 

Mabi-wlcr 

x\*l<-u!";e 

^■:5s. 

MJiulihu. 

Mi.laci.loK 

Maiillum 
Maijm 

•■*i.K  n. 

Mato^lko 

Maicsiital 

PAliK    lis. 

MaU.K»«V 
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Mal..itaw« 
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K;:!"S"';' 

Mikiikouiuii      M:ilti|> 


MaltrlnuMK 
Male(lit'l«r 


iiSs,;; 


ae~ 


I       ivlHlll^ 


Malb^pi* 
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mATIC  MOTOH  J 
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>  a.  Head 98.  99 
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Irx 33. 33 

UPS  FOR    Variablk   Dk- 

riplex  (for  i.ooo  to  20,000 

re) 40.41,43 

lex  (for  1,000  to  5  000  lbs. 

34.35 

)  Strainer 116 

i   PATTKR.N    PrMPS. 

t  lbs.  Pressure      5^1  57 

s. 
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7",  71 

;»lex   Electric   (for  200  lo 

d) 72.  73 
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104.  105 

NO  .\iR  OR  Vacuum 

.'PLKX) 100,  lOI 

117,  llS.  lli» 

KTICAL  TrIPLKX. 

Ica<l 20.  21 

iTicAi.  Triplex. 

lead 10,  II,  12,  13 

iTiCAL  Triplex. 

Head M.  >5.  »6,  »? 

KTICAL  TRIPCKX. 

flead 6,  7,  8,  9 

RTICAL  TBIPLBX. 

ffcad iR.  19 
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Stvlb  F— Vbrtical  Triplex. 

For  100  ft.  Head 20,  at 

Style  G— Vertical  Triplex. 

For  500  to  600  ft.  Head 22.  33 

Style  H— Vertical  Triplex. 
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TERN 
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Cast-iron   Pipe 127 

Capacilv  of  Pumps 128 

Friction  of  Water  in  Pipes 129 

Theoretical  Horse-power  Required  to 
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To  Our  Patrons. 


f'THIS  revised  Catalogue  we  have  endeavored  to  give  full  par- 
ticulan  and  illustrations  of  as  many  designs  as  possible  of  the 
Knowles  Improved  Pumping  Machinery,  but  the  extent  of  our 
jjfaicss  is  such  that  we  cannot  do  the  subject  justice  within  the 
jits  of  a  catalogue  as  convenient  as  this  size  is. 

We  are  constantly  bringing  out  new  specialties  in  our  line,  and 
■pdng  the  Knowles  Patent  Direct-acting  Pumping  System  to  new 
Ijpfr^tiioftl  purposes  which  the  growing  industries  of  the  country 
■timially  demand. 

We  therefore  solicit  correspondence  from  our  patrons  and 
hen  who  do  not  find  within  these  pages  designs  of  pumping 
pehinery  adapted  to  their  special  requirements.  We  will  gladly 
Beiah  them  with  plans  and  estimates  on  receipt  of  full  particulars. 

Our  Guarantee, 


^,  Bach  and  every  pump  built  and  sold  by  us  is  furnished  fully 

Inaiteed;  in  case  of  the  failure  of  any  of  our  machines  to  properly 

~tm  the  service  for  which  they  are   warranted,  we  hold  our- 

I  under  obligation  to  make  the  same  fully  satisfactory,  or  to 

I  the  price  paid  for  same. 

Knowles  Steam  Pump  WotL%« 
189& 


NOTICE. 


THAT  tlie  distinciive  fealnrcs  of  Ihe  Knowles  val' 
may  be  clearly  undeistood,  and  the  superior  mer 
ciatud.  we  call  especial  atU'tition  lo  Ihe  following  points,  viz.: 

1.  Should  a  pump  run  longer  stroke  one  way  than  the  other,  simply  lengthen  or 
shorten  the  rocker  connection  (I'art  25)  so  Ihal  rocker  bar  {Part  33)  will  touch  Tockn 
roller  {;o)  equally  distant  from  center  (22). 

2.  Should  a  pump  hesitate  in  making  its  teturn  stroke,  it  is  because  rocker  rolln 
(20)  is  too  low  and  does  not  come  in  contact  with  the  rocker  bar  (3j)  soon  enoa^. 
To  raise  it.  take  out  rocker  roller  stud  (^O'A),  give  the  net  screw  in  this  stud  a  snfiicint 
downward  turn,  and  the  stud  with  ils  roller  may  al  once  lie  raised  to  proper  height 

3.  Should  valve  rod  (i;)  ever  have  a  tendency  to  tremble,  slightly  tighten  npik 
valve  rod  siuliing  box  nut  (28).  When  the  valve  motion  is  properly  adjusted,  tappettip 
{id)  should  not  qaite  touch  collar  {I  5)  and  clamp  (37).  Rocker  roller  (20),  comingiB 
contact  with  rocker  bar  (23)  will  reverse  the  stroke. 

4.  The  water  piston  is  adjustable  by  means  of  segments  ihai  can  be  sen  tf 
taking  u<iF  the  follower,  and  the  packing  quickly  set  out  10  always  insure  perfect  soctiM 
and  at  the  same  time  not  be  so  tight  as  10  bind. 

From  the  above  it  will  be  seen  that  every  wearing  part  is  made  adjostaUe,  eadf 
gotten  at,  and  to  remedy  any  trouble  it  is  rarely  necesiary  to  take  A  pump  aput,  wUll 
are  points  that  strongly  commend  our  pump  to  every  nttr. 

KNOWLES   STEAM   PUMP  WORKS. 


KNOWLES  PATENT 

DIRECT-ACTING  STEAM  PUMP. 

MANY  a  good  steam  pump  is  misused  and  condemned  simply  from  want  of  a  clear  un- 
derstanding of  the  principle  on  which  it  is  constructed.  Trouble  caused  by  derange- 
ment in  the  steam  end  of  a  pump  is  often  thought  to  exist  in  the  water  cylinder,  or  vice 
versa.  It  is  not  uncommon  to  rind  pumps  badly  set  up  or  improperly  selected  for  their 
work;  pipes  are  often  used  that  are  too  small  in  size  or  defective  in  their  arrangement. 
Trouble  arising  from  these  and  other  mistakes  are  too  often  wrongly  attributed  to  the  steam 
pump.  It  is,  therefore,  very  desirable  that  the  attendant  should  be  familiar  with  the  machine, 
so  that  he  can  at  once  locate  any  difficulty  and  remedy  it  with  intelligence  and  promptness. 
The  Knowles  Direct-Acting  Stea.m  Pump  is  anything  but  an  intricate  or  complicated 
machine.  On  the  contrary  it  is  very  simple  in  its  mechanism  and  readily  understood ;  it 
requires  but  little  trouble  in  its  care  or  management,  and  very  small  expense  is  necessary  to 
keep  it  in  good  repair. 

EXPLANATION  OF  STEAM  VALVES,  ETC. 

The  prime  advantage  of  the  Knowles  Dirfc  t-Acting  Stbam  Pump  is  its  absolute  free- 
dom from  what  is  termed  a  "  dead  cmier."  This  feature  is  secured  by  a  very  simple  and 
ingenious  mechanical  arrangement,  i.  e.^  by  the  use  of  an  auxiliary  piston  which  works  in 
the  steam  chest  and  driveN  the  main  valve.  This  auxiliary  or  **chcst  piston,"  as  it  is  called, 
b  driven  backward  and  forward  by  the  pressure  of  steam,  carrying  with  it  the  main  valve, 
which  valve,  in  turn,  gives  steam  to  the  main  steam  piston  that  operates  the  pump.  This 
main  valve  is  a  plain  slide  valve  of  the  B  form,  working  on  a  flat  seat. 

The  chest  piston  is  slightly  rotated  by  the  valve  motion;  this  rotative  movement  places 
the  small  steam  ports  (which  are  located  in  the  under  side  of  the  said  chest  piston)  in  proper 
contact  with  corresponding  ports  cut  in  the  steam  chest.  The  steam  entering  through  the 
the  port  at  one  end  and  filling  the  space  between  the  chest  piston  and  the  head,  drives  the 
said  piston  to  the  end  of  its  stroke  and,  as  before  mentioned,  carries  the  main  slide  vnlve 
with  it.  (See  illustration  on  opposite  page.)  When  the  chest  piston  has  traveled  a  certain 
distance,  a  port  on  the  opposite  end  is  uncovered  and  steam  there  enters,  stopping  its  furtlier 
travel  by  giving  it  the  necessary  cushion.  In  other  words,  when  the  rotative  motion  is  given 
to  the  auxiliary  or  valve  driving  piston  by  the  mechanism  outside,  it  opens  tlieport  to  steam 
admission  on  one  end,  and  at  the  same  time  opens  the  port  on  the  other  end  to  the  exliaust. 
Thus  instant  and  posiUvc  motion  is  secured  with  but  few  working  parts.  There  is  no  point 
in  the  stroke  at  which  either  the  chest  piston  or  the  main  piston  is  not  open  to  direct  steam 
pressure.     Hence  the  immunity  from  any  dead  point  whatsoever.     A  description  of  tlu* 

OPERATION  OF  THE  PUMP 

is  as  follows:  The  piston-rod,  with  its  tappet  arm,  moves  backward  and  forward  from  the 
impulse  given  by  tne  steam  piston.  At  the  lower  part  of  this  tappet  arm  is  attached  a  stud 
or  bolt  on  which  there  is  a  friction  roller.*  This  roller,  coming  in  contact  with  the  ''rocker 
bar"  at  the  end  of  each  stroke,  operates  the  latter.  The  motion  given  the  "rocker  bar''  is 
transmitted  to  the  valve  rod  by  means  of  the  connection  between,  causing  the  valve  rod  to 
partially  rotate.  This  action,  as  mentioned  above,  operates  the  chest  piston,  which  carries 
with  it  the  main  slide  valve.  The  said  valve  giving  steam  to  the  main  piston,  the  operation 
of  the  pump  is  complete  and  continuous.  The  upper  end  of  the  tappet  arm  does  not  come 
in  contact  with  the  tappets  on  the  valve  rod,  except  the  steam  pressure  from  any  cause 
should  fail  to  move  the  chest  piston,  in  which  case  the  tappet  arm  moves  it  mechanically. 
This  makes  the  pump  absolutely  positive. 

•  T*»  Mction  roller,  with  its  bolt  and  nut,  can  be  lowered  or  raised,  when  It «  dt*\TtA,  \o  »tfvvx^\  xVt  y««V 
Mr  M  kfogtr  or  BbortO' ttroke.  * 


KNOWLES  PATENT 

ler  Feed  or  Pressure  Pumps. 

Arransed  for  Hot  or  Cold  Water  or  othar  Liquids. 


It  nothing  has  yel  proved  hi 

withBlood  the  ioito(m»ny 
1  durability.  Id  iti  present 
ived  valve  motion  and  sttam 
:  pump  can  be  reEoIated  to 


ices  have  been  introdaccd  In  the  market  for  feeding  boileri 

•cononiica)  as  a  good  steam  pump.   The  Knovilee  Pump 

I,  and  stands  to-day  preemineat  for  its  record  of  efficiency 

m  It  is  the  most  desirable  boiler  feeder  to  be  found.    Its  in 

!  the  imootheit  work  under  the  mont  exkcting  conditioni. 

ted  desired— an  impcrtant  feature  in  the  feeding  of  boilers. 

nnfacture  of  the  Knowles  Steam  Pumps  the  best  composition  metal  <Govemment  standard) 

le  piston  rods,  stufflng:  hoies,  vaU-e  leals.  and  water  cylinder  linings.    The  water  plsions 

,c  of  composition,  and  are  packed  with  b  special  form  of  sdjustable  packing,  adapted  for 

cold  liquids.    All  paKs  sre  made  to  gauge,  and  are  therefore  interchangeable. 

Dps  have  large  direct  water  passages  and  Cull  valve  area,  which  admit  of  a  speed  that  makes 

Icicni^f-f  pumps. 
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I_MtOEIt  SIZES  OH  HAND  UR  TO  OHIIKR 

lering  a  pnrep.  please  answer  the  following  quest 
hcrfor  hot  or  cold  water!  id.  To  what  height  is 
pei   4th.  Against  what  pressure  or  height  Is  w. 

B.  I,  I,  >  4.  and  4K  pumpi  are  provided  with  hand 


Ian  after  "  blowing  oft."  washing'  decks,  fli 
riaply  lifting  it  from  the  pump. 

ImeomDMiid  the  use  of  copper  air  chain bers,  as  esperlesce  has  shown  they  ara  nnrellabk^ 
I«wiiimaliiin  tODpoaadi.  We  will  fnmlsh  copper  alT  chamt>cn,fe«««V«I,tl1«i^«tml, 
.toHo.  MlnclnalT*^ ataaf/fht additional charfB. 

w^Ma.  iwad  Jffo.  <■  ar»  good  for  ,jb  faat  UK.  ttir  nlmwa.w  taimiiWuAiipw"'"' 
AkMMa  .w  Ml  ATn  »  ara  ivod  for  „  powdB  pnKU«. 


KNOWLES  PATENT   PLUNGER   PUMP. 

Do  ubJe- Acting. 


KNOWLES  PATENT 


^lunger  Pumps— Double  Acting, 

For  Feeding  Boilers.  Pumping  Water  containing  Sediment  or  Grit,  etc. 


PhiTiger  pampB  for  boiler  feeding,  especially  under  the  higher  range  of  pressures,  have  certain 
Ullages  over  **  piston  "  pumps.  They  are  very  efficient  and  remarkably  durable — the  only  wearing 
Lin  the  pump  end  being  the  packing  of  the  plunger  stuffing  boxes.  No  leak  can  occur  there  without 
If  obser\-ed,  and  easily  stopped  by  setting  up  the  packing.  The  plunger  not  touching  the  pump 
ings,  there  is  no  cutting  or  wear,  consequently  they  require  no  reboring  or  refitting,  like  piston 
ips,  when  working  on  gritty  or  sandy  water. 

At  feed  pumps,  where  very  high  steam  pressure  is  carried  (300  lbs.  or  less),  the  Knowles  Plunger 
Dps  bave  no  equal.  They  have  a  splendid  record  in  places  where  the  work  is  very  severe  and  con- 
uras,  such  as  found  in  rolling  mills,  blast  furnaces,  and  sugar  refineries.  They  are  also  particularly 
pted  for  pumping  gritty  or  muddy  water  from  mines,  quarries,  wells,  pits,  and  similar  places. 
Tbesc  pumps  are  very  strong  and  compact.  The  piston  rods  do  not  enter  the  pump  cylinders,  and 
therefore  not  exposed  to  the  action  of  the  water.  The  plungers  are  connected  by  substantial  side 
t  and  crosaheads.  The  water  valves  are  of  special  form,  made  of  gun  metal  composition  or  rubber, 
ording  tu  circumstances.    There  is  a  cover  over  each  valve,  giving  quick  and  easy  access  to  same. 

SIZES   AND    CAPACITIES. 
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pmrt»  of  tbeae  p%^p»  mre  made  to  gauge,  and  are  tbMel«c% 
A»  guJekly  Butmtitutmd  when  old  parts  are  irora  or  btotei. 


KNOWLES    PATENT 

rank  or  Light*  Service  Pumps. 

pumpini;  water  or  other  liquids  to  limited  heights  and  distances  these  pumps  possess  special 
ifces ;  they  combine  larf^c  pumping  capacity  with  small  expenditure  of  steam.  The  steam  cylinders, 
onion  to  the  pump  cylmdcrs,  are  made  smaller  in  diameter  than  with  the  regular  pressure  pumps, 
tscquently  the  first  cost  is  less— for  amount  of  w  iter  pumped.  These  pumps  are  principally  used 
oad  water  stations,  gas  and  oil  works^  bleacheries,  tanneries,  refineries,  plantations,  distilleries, 

varietT  of  valves  are  used  adapted  tor  pumping  hot,  cold,  thick,  thin,  alkaline,  or  other  liquids. 

Q—iiliii  sad  Clajr  Pita,  also  for  coffer  dams,  tunnels,  foundation  pits,  ore  beds,  sewerage,  and 
ng  purposes,  these  pumps  are  especially  adapted,  having  large  water  passages  and  valve  openings. 

SIZES    AND    CAPACITIES. 
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AL!»0  PATTERNS  FOR  LARGER  SIZLS  OK  OTMF.K  COMHINATIONS  OF  CYLINDERS. 

t  water  cvlinders  are  arranged  with  composition  linings,  valve  seats,  valve  bolts,  water  pistons, 
too  rods :  the  water  pistons  are  packed  with  a  special  form  of  adjustable  packing, 
(iiiary  Boiler  Feed  Pumps  (single  action  plungers)  attached  when  required.    Prices  extra.   Pumps 
Iter  cylinders  entirely  ot  composition,  extra.    The  hand-power  attachment  applied  to  the  first 


KNOWLES  COMBINED    BOILER   ANU    PUMP. 

Regular  Upright  Tubular  Boiler, 


4<^n0wle;s  Patent 

COMBINED  BOILER  AND  PUMP. 

(REDITULR    UPRIGHT   TUBULaR    BDILER.) 

mplete  -with  Auxiliary  BoUer  Feed  Pump,  Bass  Plate,  Smoke  Bonnet,  Grate  Bars, 
Gauge   Cocks,  Steam   Gauge,  Water   Gauge,   Safety  Valve,    Globn  Valves, 
EIav7-off  Cacks,  Steam  and  Bxhaust  Pipes,  Boiler  Feed  Con- 
nection,  Valves,  Unions  and  Necessary  Fittings,  etc. 

'HIS  combination  of  Knowles  Improved  Steam  Pump  with  Upri£[ht  Tubular  Boiler  and  fixtures  complete 
IS  the  most  compact,  serviceable  and  inexpensive  machine  of  its  kind  for  supplying  water  to  hotels, 
Ac  buildings  and  residences:  also  for  use  in  railroad  water  stations,  brick-yards,  tannericsj  quarries,  etc 

The  attention  of  railroad  officiaU  is  particularly  called  to  the  especial  advantage  of  this  light,  portable  and 
venient  pumping  apparatus  for  th**  water  supply  of  tanks  at  watering  stations.  The  entire  machine  can 
placed  at  the  point  from  which  the  water  is  to  be  taken,  and  the  water  forced  to  any  distance  and  height 
nired 

It  does  not  need  a  skilled  mechanic  in  setting  up  or  operating  it.  A  person  of  ordinary  intelligence  can  be 
ght  itK  management  in  a  few  hours'  time. 

The  whole  apparatus  is  of  the  best  manu£au:ture,  the  boiler  being  perfectly  safe  and  guaranteed  to  loo  lbs. 
auire  (tested  to  aoo  lbs. )  per  square  inch.  When  water  is  to  be  forced  not  higher  than  50  to  73  feet,  the 
Tank  Pumps"  are  preferable  and  less  expensive.  Auxiliary  Plunger  Pumps  f(>r  feeding  the  ooilers  are 
ached  lu  the  main  pumps  without  additional  charge. 
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LAICKX  SIZES,   WrrK   UPRIGHT,    HORIZONTAL.,    IXKTOMOTIVE   OR  PATENT  BOILERS,  TO  ORDER. 


la  aet^g  up  our  Combined  Boiler  and  Pump  no  trouble  is  liable  to  occur,  as  all  the  parts  are  carefully 
HdLpropeny  numbered  or  marked,  and  every  piece  inspected  before  the  apparatus  is  taken  apart  for  shipment 

Tbepump«  mariced  *  are  provided  with  our  Patent  Hand- Power  Attachments,  which  are  very  convadanl 
'fling  the  boilers  rafker  "btowing-ofT")  or  pumping  when  steam  U  down. 

Jaocdenng,  parties  will  please  state  ftilly  the  paraailars  of  duty  to  be  performed. 

EVERY  MACHINE  FULLY  DITARANTEED. 
Fir  For^ABL*  Boika'  and  Pump  mornted  on  irh«ds,  see  nevt  two  paiH. 

±3 


i<;N0wuEs  Patent 
FIRE  PUMPS -DOUBLE  CfiP  PATTERN. 

Tar  Factories,  Warehou333,  FubUc  BuUdlnss,  Caal  BrsaJceis,  Etc. 

THESE  iMviAp*«fc  bulk  from  ^wcUlpaueTiii  embodying  ■■[LhfllaLeKtiDiprovemaits.     They  drcDfiupai* 
■*--^W".  coBimictini  lud  Anuh  ifaiDughoML    The  cBttinst  fm  very  heavy,  and  the  variaLii  mewi  an 
dktribuiedwilk  ■  viev  le  ^k  cmBit  mength  and  dunbiliiy.    The  water  cyhnden  are  lined 

"  add  the  valvB  Kau,  valvd  bdtL  water  puDu  and  piston-njdH  are  made  of  the  >amf 

bkebL  The  water  vama  art  of  the  best  vukaniied  nibbcr,  and  Iheir  aprin^f  of  phoephor  brr^fc;  the  valva 
phuc*  are  iadapandcDt  temovible  cudnfi.  The  valve  area  and  water  pauagei  are  made  very  Urse  K>  adnut 
of  liiiili  liiiliiil  tpud  an  impanant  (eanirel  The  ueam  valve  cheU  u  Cued  with  our  Patent  Compoudoa 
Jacket,  wkidi  cSactuaflT  praventa  the  iiicliing  of  the  valve  by  corrosion,  or  froni  unequal  cxpanfion,  and 
takaon  tha/asfcJl/fAiWfT/  ofthePuicp,  even  ^lermonthaofdifUK. 

"      "  ]  PRICES ! 
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^  IXHraKMNT  ST*-nONAl.V  |f|l.B  AwtRATUS,  with  "cillilll  .lEUniOB" 

Ibr  IDwni  and  villafet,  mclonei,  gTAinelevaton,  stE^re-hitusu^,  piitMicbujld'<^'--'  "'- 


IMPRDVED  JlUTGMaTIC  PUMP  REGIIUiTDR. 
For  opoalml  lire  pumpi  on  the  aiiiain;tiic  ivtlcm  (where  llH;y  are  kept  copiinually  undcT  sicim  prcuura) 
wa  furniah  an  Impnived  Rcaulanrwhivh  ni^iinlainianv  desired  water  prciMire  up™  the  pipes.  ThisresuUnr 
hpaaiDve  in  !li  action,  and  very  tenii live,  shutting  oA'Ihe  tieani  and  ■tupping  the  pump  when  the  dearad 
■r^sura  haa  h«n  Teached,  and  again  slanuiE  il  DO  the  Hliehlcsl  reduction  nf  the  pressure.  Prices  ai  rollowa  :— 
ror>inclin«n.Fipe,  .V  inch,  .)(  ina,  ainch.  a^  mch,  judv 

3^iDCht  4iaah  - 

Xrmrw  A^n  £aaM  HoJM,  Hoi*  Pirsa,  Coanmm,  StiAiHiitt,  btc.,  «X  WwcA  nitv 


KNOWLfcS  PATENT  MINING  PUMP. 

RCKulmr  PUt  C>p  Platen  Pattern.    Sin  No.  iB. 


J^NewLES  Patent 
MINING  PUMPS. 


Regular  Piston  Pattern. 

^HE  reputatioa  of  the  Knowles  Mining  Pump,  both  at  home  and  abroad,  as  the  Standard  pump  for 
every  cla&s  of  mining  work,  has  been  well   merited;    it  has   always  been    rccognixcd   as   the   best 
^»^triieied  9s  lAcll  as  the  best  deiugned  pump  in  the  market. 

The  duty  to  be  perfoimed  by  pumps  in  most  mines  is  of  necessity  very  severe  and  exacting.  It  is 
■Crefare  an  important  requisite  that  pumps  should  be  very  durable,  very  simple,  and  at  the  same  time 
ttmemkaJ  in  the  u<se  of  steam.     All  these  qualities  are  possessed  in  a  marked  degree  by  the 

IMPROVED  KNOWLES  MINING  PUMPS. 

Acy  require  lest  attention  and  less  repairs  than  any  other  make  of  pumping  engines.  They  are  the 
hwnim  ■lining  ptunps  in  the  coal  districts  of  Pennsylvania,  where  the  worst  water  ])ussil)le  is  pumped,  and 
h  (fe  foU  awl  nlver  mines  of  the  Western  States  and  Mexico,  where  the  highe<it  lifts  are  wrtrkcd. 

▼nlve  motion  and  general  arrangement  of  the  steam  cylinders  iif  these  pumps  have  been  brought 
of  perfection  that  they  will  wr>rk  on  the  he:iviest  duty  absolutely 

WTTHDUT   SHDCK   OR  JAR   DN   PUMPS    HR    PIPES. 


on  the  opposite  page  represents  one  of  the  Knowles  Mining  Pumps  of  the  Rkgim^r 
This  pump  is  adapted  for  ordinary  work,  where  the  water  is  usually  frc-e  from  grit  and 
fa%  aad  DOC  too  strongly  impregnated  with  sulphurous  or  other  acids.  The  design  of  the  pump  shown 
I  «■•  of  llrcngth,  compactness  and  durability.  In  these  pumps  the  water  cylinders  have  large  valve  areas 
ad  pannCBa.  The  water  valves  are  easy  of  access  and  can  be  readily  removed  and  duplicated  —  like  all  the 
puts  of  these  pumps — with  little  trouble  and  expense  in  case  of  wear  or  accideiit:i I  breakage,  llie 
bOB-rods,  valve  seats,  valve  bolts  and  other  parts  cfiming  in  contact  with  the  mine  water  are  made 
gun-metal  composition,  llie  water  pistons  are  also  made  of  gun-mctal  composition  and  are  packed 
pocking  set  out  by  adjustable  set  screws  and  nuts. 
For  lull  fist  of  sizes  and  prices  of  these  pumps,  refer  to  page  27. 

EVERY    PTTMP    FULLY    WARRANTED. 
Fitton  Mining  Pumps,  arranged  with  Paieni  R^mo7'tthit  Cyiimii  rs,  see  next  two  pages. 


Gun-Met]il  Composition  Pumps. 

There  are  many  mines  where  the  water  is  st>  impregnated  with  sulphurous  or  other  acids  as  to  requirt 
pumpa  to  be  made  with  the  water  cylinders  cast  entirely  of  gun-metal  compositioa.  We  have  spedal 
lor  tliit  puipow^  awl  00^  cfaaige  the  additional  cost  for  thf  compotitioB. 
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Double  Cap  Paitfrn,  with  Ksnovabls  Cylliulet. 
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Remoyible  Cylinder  Pattern. 

XUHERE  luiuc  water  is  very  gritty  and  it  is  found  tliat  the  use  of  a  plunger  pump  (the  style  of  pump 
usually  used  for  l>ad  water)  is  prohibited  on  account  of  limited  room  or  other  adverse  circumstances, 
*  ptOuQ  pump  must  be  used.      In  order  to  secure  the  greatest  possible  durability  with  this  form  of  pump, 
^t  arrange  the  water  cylinder  with  our  patent 

UNIVERSAL  REMOVABLE  CYLINDER 

•c  pump  barrel,  which  can  be  easily  taken  out  and  replaced  by  a  new  one  when  necessity  requires  it 

This  patent  removable  cylinder  can  be  partially  turned  in  the  pump,  so  that  as  the  bottom  part  is  cut 

r  worn   (this  is  the  point  of  usual  wear)  a  new  surface  can  be  brought  into  position,  and  thus  the  wear 

<SMributed  over  every  portion  of  the  bore  of  the  cylinder.     Finally,  after  the  removable  cylinder  has  served 

iti  purpose  fully,  a  new  one  can  l>e  readily  substituted  without  interrupting  the  pumping  over  ten  minutes' 

time. 

Another  advantage  of  the  rrmi^uthU  cyliuder  feature  is,  that  if  it  lK;c«>mcs  nccess;iry  to  place  the  pump 
lower  in  the  mine  —  thus  increasing  the  head  to  be  pumped  against  —  the  <»riginal  "kemovahi.k  i  yijndbr" 
can  be  chamged  fur  one  of  smaller  bore,  and  so  enable  the  pump  to  be  continued  in  use. 

The  removable  cylinder  is  a  substantial  casting  of  gun-metal  composition,  the  design  of  which  is  shown 
ia  the  ofypoatle  engraving.     The  valve-seats  of  the  pump  arc  of  gun-mctul  composition; 

abs  die   valve  bolts,  piston-rods,  ^ind   water  piston  arc  made  of  gtm-metal  comj^Mtion  —  this 

hK  bang  packed  with  patent  fibrous  packing  set  out  by  adjustable  bolls  and  check  nuts.  I'he  valves  are 
if  bat  vnlcanixed  rubber  or  other  material,  and  are  easily  reached  by  conveniently  arranged  hand-hole 
The  valve  areas  and   water  pa.ssages  are  large  and  free. 

Ifac  steam  valves  of  the  Knowles  Mining  Pumps  are  i>c-rfc(-tly  /"i/V/rr,    they   will   always  start  on 
of  steam  —  in  fact,  these 

PUMPS  WILL  WORK  UNDER  WAITER, 

■ad  dear  themselves  and  the  mine  of  water,  whether  .steam,  air  or  water  is  used  in  the  steam  cylinder. 
lias  b  aa  important  feature  in  case  a  mine  becomes  "drowned  out." 

Every  pump  before  it  is  shipped  fi^m  our  factory  is  subjected  to  a  rigorous  test  of  hours'  duration,  under 
he  heaviest  pressure,  consequently  we  are  enabled  to  give  a  full  guarantee  with  each  and  every  pump  sold. 

Q^  Sixes  and  prices  of  above  Rbmovablk  Cvundek  Piston  Pumps  will  be  found  on  page  27. 

DoVBLB  Pli'ngbk  Miking  Pumps  described  on  next  two  pages. 

YnmcAi.  Sinking  Pumps,  see  pages  32  to  33-B. 
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Double-Plunger  Pattern. 

IDLUNGER  pumps  have  always  been  held  in  high  esteem  by  users  of  mining  machinery,  for  they  are  the 
most  satisfactory  pumps,  all  things  considered,  especially  where  the  water  is  bad  and  the  pressure  heavy. 
Hie  Knowles  Plunger  Mining  Pumps  combine  all  the  advantages  of  the  best  designs  of  this  class  of  pumps, 
fhaic  they  possess  miglnal  features  which  place  them  in  point  of  excellence  beyond  anything  of  the  kind  that  is 
Halt  in  thu  or  any  other  country. 

FOR  HEAVY  DUTY,  especially  in  coal  mine  work  where  the  water  is  likely  to  be  strongly  impregnated 
Hth  add,  we  construct  these  pumps  of  the  hardest  iron  it  is  possible  to  work,  making  the  metal  from  f7vo  to  three 
mJkes  tkkk^  and  all  water  passages  equal  in  area  to  the  plungers.  This  form  of  pump,  supplied  with  water 
'ahres  of  special  form,  working  on  seats  made  entirely  of  gun-metal  composition,  is  almost  indestructible  in  bad 
rater.     These  Jieaturtt  will  be  appreciated  by  every  mining  engineer. 

In  each  of  the  engravings  opposite  it  is  shown  that  there  are  two  single-acting  plungers  attached  to  strong 
TDM  head*  hy  heavy  rods  of  wrought  iron ; 

The  piston-rod  does  not 
ster  the  pump  cyfinder,  and  is  therefore  not  exposed  to  the  action  of  the  mine  water.  The  plungers  have  out- 
Mde  sCuffing-bozes  which  can  be  readily  packed,  and,  being  in  si^ht,  any  leakage  of  water  through  the  glands 
an  be  quickly  detected.  The  plungers  not  passing  throujjh  any  sleeve  or  stuffing-box  in  center  of  cylinder, 
Mit  being  '* outside  connected,"  it  is  not  possible  for  any  water  to  leak  by  or  to  pass  from  one  end  of  the 
ryfinder  to  the  other;  the  dUpltxcement  «)f  water  at  each  stroke  is  exactly  eijual.  The  first  engraving  opposite 
reprcseiits 

Knowles  Patent  Solid  Cylinder  Pattern. 

This  special  form  of  mining  pump  is  original  with  us  and  has  many  advantages  not  found  In  other  forms  of 
phinger  pumps.    It  is  especially  adapted  for  the  heaviest  work, 

The  heavy  casings,  absence  of  joints  and  peculiar  arnmgement  of  valves  and  plungers,  render  tliis  pump 
**(ttdingiy  durable.  Practically,  the  only  wearing  point  in  the  entire  water  end  is  the  packing  in  tnc  .stuffing- 
bom 

The  lower  engraving  opposite  represents 

Knowles  Patent  "  Pot-Valve  "  Pattern, 

This  form  of  mining  ptuip  differs  from  the  above  only  iu  the  arrangement  of  water  valves,  which  (as  the 
^Bpxving  shows)  are  enclosed  in  heavy  "pots."  These  valves  arc  of  special  design  (patented)  and  possess  the 
double  advantage  of  quiet  action  and  great  durability.  The  valves  work  on  gun-metal  composition  seats;  the 
'•hei  and  seats  can  be  readily  taken  out  in  one  movement  after  the  covers  of  the  "pots "  are  removed.  The 
"IVk. Valve**  form  of  mining  pumps  is  one  that  has  long  l>cen  popubr  with  old  mining  engineers. 

We  have  comj^ete  patterns  for  every  size  of  both  of  the  above  styles  of  Improved  Plunger  Mining  Pumps. 
^Kst  of  sixes  and  prices  on  next  two  pages.   Prices  on  Pot  Valve  Pumps  on  application. 

Compound  Condensing  Plungtr  Mining  Pumps,  see  pages  a8  and  39. 

VBmcAL  Plmmger  Sinking  Pumps,  see  pages  j j-A  and  ly^. 
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TABLE  OF  SIZES. 

pcricBce  in  boildini;  pump*  for  miaet  in  all  parts  of  the  world  has  proved  that  no  one  form  of 
inc  engine  can  fully  meet  the  requirements  of  mines  in  different  seciious,  or  of  those  in  the  same 
rkittc  under  diflerent  conditions.  Consequently  we  have,  at  great  expense,  designed  and  constructed 
different  styles,  which  we  (iilly  describe  in  this  catalogue,  believing  that  thkv  fully  covbr 
iMHMiNTs  of  the  various  mines. 

Ue  below  gives  the  principal  sizes  of  the  three  standard  types  of  our  Horizontal  Mining  Pumps,  viz.: 
AK  Piston  PATTBK^f,  as  described  on  pages  loand  21. 
> ABLi  CvLiNr>BK  Pattbrk,  bs  described  on  pages  za  and  zj. 
B  PLi'NUBK  Pattern,  as  described  on  pages  14  and  z$. 
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AUNO   KATTBKNS   FUK    LAKORR   SUBS   AND  OTHBK   CUMBINATIUNS  OF  CVLINDBB8. 

lering,  purchasers  should  be  specific  in  giving  information  as  to  the  conditions  under  which  the  pumps 
rate,  that  we  may  be  able  to  do  full  justice  to  ourselves  and  give  entire  satisfaction.  They  shoBld  also 
her  the  water  is  clear  or  gritty,  and  particularly  if  it  is  impregnated  with  sulpharooa  or  other  corrodlBg 
It  is  necessary  to  arrange  the  pumps  with 

GUN-METAL  COMPOSITION  WATER  CYLINDERS 

ptdal  pBttcms  for  this  purpose,  charging  only  for  the  additional  cost  of  tb«  cowpatltioB  Mittl. 
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CompoundCondensing  Duplex  Plunger  PjMPS. 

With  IndBpendeiit  Riv  Fump  and  Condenser. 

117E  are  furnishing  many  of  the  deep  mines  of  this  country  and  Mexico  with  the  Knowlcs  Improved 
^*       Compound  Condensing  Plunger  Mining  Pumps,  complete  with  Independent  Air  Pumps  and  Con- 


This  improved  type  of  direct-acting  pumping  machinery  is  becoming  very  popular  among  mining 
mgineers,  as  the  greatest  simplicity  and  efficiency  are  combined  with 

Highest  Economy  in  Use  of  Fuel. 

Like  the  best  types  of  modem  (compound)  steam  engines,  these  improved  pumping  engines  are  arranged 
with  high  and  low  pressure  steam  cylinders  —  the  steam,  after  being  used  in  the  former,  is  expanded  into  the 
latter,  and  utilized  a  second  time  before  it  goes  to  the  condenser.  The  Independent  Air  Pump  is  compact  and 
very  efficient,  giving  the  highest  vacuum  desired.  l*he  injection  water  for  the  condenser  is  drawn  from  the 
"sump"  or  tank,  from  which  the  main  pump  takes  its  supply.  The  warm  water  discharged  by  the  air  pump  is 
carried  to  a  point  close  to  the  suction  pipe  of  the  main  pump. 

Briefly  stated,  the  Knowles  Compound  Condensing  Plunger  Mine  Pum])s  possess  the  following  advantages 
orer  the  more  cumbersome  and  complicated  "  Cornish  "  or  Rotative  pumping;  engines,  viz.  : 

a. — The  first  cost  is  from  30  to  50  per  cent  less. 

b. — In  transportation  and  in  erection  the  expense  is  less  than  half. 

(^ — Do  not  require  massive  and  expensive  foundations  or  lar^e  buildings. 

d — There  are  no  pump  rods,  guides,  rollers,  "bobs"  or  other  parts  to  pnKlme  excessive  friction,  ^et  out 

of  order  and  wear  out 
e. — Require  less  attendance,  as  there  are  so  few  working  parts;  also  require  less  expense  f<^)r  oil.  waste 

and  similar  supplies.     Take  up  considerably  less  of  the  room  in  the  shaft 
t — As  they  are  double-acting  in  operation,  the  column  of  water  is  kept  continually  in  motion,  thereby 

relieving  pipes  and  pumps  from  shock  and  Jar ^  and  avoiding  leaky  joints  in  column  pipe. 
g. — Smaller  column  pipes  can  be  used,  as  the  water  is  not  intermittent  in  its  flow,  consequently  the  outlay 

for  column  pipe  is  very  much  less  —  an  important  item  of  saving. 
h. — Can  pump  the  water  in  lifts  of  greater  height,  as  it  is  only  necessary  to  proportion  the  power  of  the 

steam  cylinders  to  the  load  on  the  water  plungers.     (We  have  many  of  the!>e  pumps  pumping  as  high 

as  1000  feet  vertically  in  one  lift.) 

The  enfijavinsT  on  opposite  pape  illustrates  one  of  our  Triple  Compound  Duplex  Condensing 
Mining  Pumps,  having  a  capacity  of  i,5rx>  gallons  per  minute  and  of  sufficient  power  and  strength 
toeletate  the  water  in  one  lift  830  ft.  in  height. 

When  the  mine  water  to  be  handled  is  extremely  corrosive  these  pumps  may  be  fitted  with  lead 
Uoed  pump  ends,  and  with  plungers  covered  with  Babbitt  metal.  The  increase  in  first  cost  is  much 
Bore  than  offset  by  the  prolonged  life  of  the  pump. 

Estimates  and  further  particulars  on  application. 
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MINING    PUMPS-CONTINUED. 

Compound  Condensing  Duplex  Plunger  Pump 

With    Independent    Air     Pump    and    Condenser, 

LOCATED  IN  PUMP  STATION.  COMPLETE  WITH  CONNECTIONS, 

WITH  SINKING  PUMP  BELOW. 

rE  cut  on  opposite  page  is  from  a  drawing  repre>(.ntiDg  the  ^oo   foot  pump  station  of  a.  mine,  with  tlie 
Kuowles  Compound  Condensins  Duplex  Pumping  Kngine  in  place,  and   the   Sinking  Pump  in  position 
below  the  station.    This  pumping  engine  is  fully  described  on    the  preceeding  pa^cs,  i.e.  pages  2S  and  -.'9 
The  Vertical  Sinking  Pump  i«  shown  and  described  on  pages  32  to  33- B. 

In  deepening  the  shaft  the  Sinking  Pump  is  lowered  at  intervals  as  the  excavation  projrresscs.  The 
rater  at  the  bottom  of  the  shaft  is  taken  by  the  sinking;  pump  and  dilivered  to  the  t.ink  or  sump  that  sup* 
plici  the  pumping  engine  in  the  station.  A  single  steam  pipe  down  the  shaft  NUpplies  both  the  pumping 
tag^ne  and  sir.kingpuinp.  Tne  exhaust  steam  from  the  pumping;  engine,  as  before  explained,  is  condensed 
ky  ihe  Independent  Air  Pump  and  Jet  Condenser.  The  exhaust  steam  from  tlic  sinking  pump,  however, 
busually  carried  to  the  sump  or  into  a  special  conne«.tion  ar:aM;;ed  on  the  auction  nozzle  of  the  sinkmg 
pump.  This  connection  i-i  a  neat  and  inexpensive  condensiti;^  arrangement  (not  shown  in  the  cut)  and 
iocs  away  with  the  exhaust  steam-pipe  in  the  shaft. 

With  a  pumping  plant  similar  to  that  drscribed,  mines  can  be  sunk  to  any  depth  desired,  01  flooded 
■Ines  recovered  with  the  greatest  facility  and  security.  For  mines  of  extreme  dr]jth  it  has  been  Imntl  ad- 
visable to  put  pumping  stations,  similar  to  that  shown  nn  p.ige  3c.  at  every  5J0  to  600  feet  distant  apart, 
•Ithough  this  distance  can  be  increased  to  800  or  z,oc<o  feet,  when  desired.  Dy  this  system,  the  Compound 
Gbodensing  Pumping  Engine  In  the  lower  station  delivers  to  the  next  above  (which  iii  a  duplicate  of  same) 
amd  so  on  to  the  surface.  Below  the  lowest  pump  st.ttion  is  placed  the  sinking  pump,  as  referred  to  above. 
Generally  tr.ese  sinking  pumps  are  duplicated,  for  convenience  and  security.  A  mine  thus  equipped  has  th« 
■Oft  reliable,  simple,  economical  and  complete  pumping  machinery  known  in  modern  mining  p  actice. 

The  cut  opposite  is  taken   from  drawings  of  pumps  in   actual  work,  to  which  further  reference  will  b« 
l^bdly  given  when  desired. 

>y  plana  and  full  particulars  on  application. 
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HURIZONIAL  TRIPLEX  ELECTRIC  POWER  PUMP. 

with  Single  AclinB  OoWide  Packed  PlQngars. 


I  HURIZONIAL  TF 

H  with  Singl 

^M  fricM  □□  appUutloD.    Send  Full  p 

^1  mucb  better  to  have  Eleclr 

^k  Send  for  Special  Cat 


Liticnlars  of  work  pumps  will  be  ret|ulred  lo  perfoi 
;  Fumpi  built  expressly  for  tbe  woikihey  are  to  tit 
.logue  of  Electrically  Operated  Power  Pumpi. 


i 


II 
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KNOWl.tS  VtKIH-n 


Icnilnl  b«l-p1ale  lot  eleclrii;  molot,  bm  Luiiiifecieii  liji  j  opttidl  lo 

nitsslon  instead  o(  gearing  us  in  the  ordinary  paitern. 

While  noi  mechanicAFly  so  elfitleot  »  dtvice  as  a  pair  of  machine-cot  gears,  thU    | 
ipsmurnt  eombines  Ihe  noiieles&ness  of  >  belted  power  pump  witli  cxireme  coroptu:!' 
tn'kjns  it  a  veij-  tlesirable  (onn  tor  house,  hotel  and  public  building  sr-'-''— 
%IIiil  lot  apeci^  catalogue  of  Eleclrirally  Operated  Power  Pumps. 

ai-u 


KNOWLES  PATENT  VERTICAL  SINKING  PUMP. 


KNOWLES  PATEKT 

iRTICAL  SINKING  PUMP. 

"Bucket  and  PuuNaBR-  pattern. 
proved  type  of  sinking  pump  is  especially  adapted  for  sinking  new  shafts, 
ering  '' drowned-out "  mines,  and  for  general  excavating  work  involving  a 
iter  levd.  It  is  compact,  easily  handled,  and,  while  designed  to  work  in  a 
ition,  will  operate  sattsfactonly  at  any  desired  angle,  either  suspended  by  a 
oked  to  the  shaft  timbering.  It  is  positive  in  operation,  throws  a  steady,  con- 
am  of  water,  and  owing  to  the  improved  form  of  valve  motion,  and  a  special 
device  in  the  steam  cylinder,  is  exceedingly  quiet  in  action. 
werplunger.  or  "bucket,"  works  in  a  w»n«ijW*  cylinder  of  hard  iron,  which 
heed  readily  and  at  slight  expense  when  worn  out. 

bolts  allow  of  easy  access  to  the  pump  barrel  and  valves,  the  latter  being  of 
iied  rubber,  with  giin-melal  seats.  The  suction  opening  is  at  the  lower  end, 
for  attaching  hose  or  piping,  the  discharge  nozzle  bdng  above  and  to  one 
water  cylinder.  Each  pump  is  fitted  with  a  ring  bolt,  firmly  imbedded  in  the 
ad.  for  hanging  by  tackle,  and  with  adjustable  wrought-iron  dogs  boiled  to 
IT  hanging  from  shaft  timbers. 
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SPECIAL   VhRllCAL  PLUNGHR  SINKING   PUMP. 


KNOWLES  PATENT 

VERTICAL  SINKING  PUMP. 

OuTsiDi  Packed  Plunger  Pattern. 


his  type  of  pump  a  ha.rd  iron  plunger  moves  in  two  working-banels  having  stuffing 
oies  and  glands  lilted  wiih  swing  bolts  for  convenience  in  packing.  The  valves 
[medium  hard  Tubbet,  with  brass  seats,  bolts  and  springs,  the  valve  chamber  being 
•endent  and  easily  removable  for  inspection  or  repairs.  The  suction  valve  chamber 
«1  »ith  automatic  air  valves  for  relieving  the  pump  of  air,  and  the  discharge  air 
ber  has  a  cock  for  the  same  puipo.ie.  The  discharge  elbow  is  filled  with  a 
lird  flange  and  has  a  cock  for  drawing  off  the  water  in  discharge  pipe  when  desired, 
botlom  flange  of  the  lower  working  barrel  has  swing  bolls  fur  convenience  of 
val  in  order  to  lake  oul  sand  or  gravel,  and  the  dischaigt  aii  chamber  is  in  one 
,  securing  compaclness  and  minimum  weight. 

The  steam  cybndcr  has  a  recently  improved  valve  gear,  without  external  moving 
.thus  reducing  the  liability  lo  injury  from  accident  or  rough  usage.  The  entire 
n  of  this  pump  is  exceptionally  strong  and  compaci;  workmanship  and  material^i 
f  the  best,  and  fully  warranted  in  every  respect. 
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ThU  may  b* 


■oaeiliei  given  «rB  (or  ■   pint™  ipeed  of  about  i._ ,„   

7IB  No.  ■  (RciDlar  PsLtcm  )  (Rtyle  No.  j  (Pat  VaNe  Paturn.) 

.  .— .  . , —  ._  .t-  —w.-  .. . (,,„  cylinders  placed  tandein  on  th«  a«m*  rod, 

circular  d1  tb*  PALHBR  SPBCtA.1.  UHCBft. 
SS-B 


>o  aliaa  In  the  table  bave  ti 


Special  Wrought-I 


THIS  pipe  is  made  of  a  superior  quality  of  lapwelJed  wiouglit  iion,  »ilh  paltn' 
casi  iron  lugged  flanges,  and  furnished  complete  with  bolls,  nuls  and  giskflt.  I< 
comes  in  all  Eii!e5,  from  6  inches  to  15  inches,  outside  diameter,  cal  to  «pedic 
length  not  exceeding  T5  feel.  The  Rangea  ace  shrunk  at  expanded  and  beadeil:  ibef 
are  also  faced  off  and  counter -bored,  with  male  and  female  joints.  With  ihisamsgc- 
ment  it  is  impossible  for  the  gaskets  to  blow  out.  This  pipe  is  leMed  to  600  |>nuDdi  per 
tquare  inch ;  consequently  it  has  the  advantage  of  great  sitength,  yet  it  is  much  ligtiW 
than  any  other  form  of  pipe,  which  makes  a  great  saving  in  freight  and  baadfitt- 
Fuilhei  particulars  and  prices  furnished  on  application. 


5UCTI0N 


Hose  and  Connections. 


THIS   Soelion    H 
qualit7  of  vulcaniied 
couplings  at  each 
and  to  the  flanges  of  ihi 


id.ipled  especially  for  r 


PRICES  ON    APPLICATION. 


KNOWLES  IMPROVED 

SUCTION   CONDENSER. 


For  Sinking  Pumps. 
IE  Kcompanjing  diagckm  shows  the  general  anangement  and 

Patent  Suction  Condenser,  which  may  be  bolted  directly  to  the  91 
X  Mine  Sinking  Pumpa. 


of    O'U 


A   three-way   cock   is   used   with   this  ap- 
paratus,  allowing   the   steam   to   exhaust  into 

the  atmosphere  when  the  pump  is  first  started, 
and  passing  it  to  the  condenser  when  the  pump 
has  taken  its  water  and  is  making  full  stroke. 
The  construction  is  extremely  compact  and  effi- 
cient, the  exhaust  being  received  in  an  annular 
space  surrounding  the  suction  column,  and  (he 
water  of  condensation  withdrawn  by  an  ejector 
action  due  to  its  flow, 

.Siies  given  in  table  .ire  standard  for  our 
own   pumps;    others   built   to   order  at    short 


lUHT    ,    PRICE,    I 


Jabi>er 

Jackal 
Jackdaw 
Jaguar 
Jangle 

Jasper 
Janndic« 


•  CarrdpoBdiaf  la 
8S-D 


K.»<OWLES  IMPROVtD  DUPLEX  CRANK  AND  FLY-WHEEL 
AIR  COMPRESSOR. 


KNOWLES   IMPROVED 

DUPLEX  AIR  COMPRESSORS. 

Horizontal  Crank  and  Fly-Wheel  Pattern. 

THE  cut  on  the  opposite  page  illustrates  one  of  the  Knowles  Duplex  Crank  and  Flv* 
Wheel  Air  Compressors.  For  large  plants  these  duplex  compressors  are  specially 
suited,  since  in  obtaining  a  given  quantity  of  air  two  air  cylinders  are  employed, 
also  two  steam  cylinders,  thus  making  a  machine  less  cumbersome  in  its  parts  than  a 
single  compressor  of  equivalent  capacity.  At  a  slight  extra  cost,  this  style  of  compressor 
can  be  piped  so  that  either  side  may  be  run  independently,  thus  guarding  against  a 
total  stoppage  of  the  plant  should  an  accident  occur  to  one  side  of  the  machine. 

This  type  of  compressor  is  also  made  cross-compound,  either  condensing  or  non- 
condensing,  the  high  pressure  steam  cylinder  operating  one  air  cylinder  and  the  low 
pressure  steam  cylinder  operating  the  opposite  air  cylinder.     The  steam  cylinders  being 
arranged  with  cut-off,  it  not  only  makes  a  simple  but  an  economical  form  of  compressor. 
The  duplex  as  well  as  the  single  compressors  are  fitted,  when  specially  ordered,  with 
adjustable  governors,  so  that  they  may  be  operated  at  the  proper  speed  with  the  varying 
steam  pressures  so  commonly  found  in  factories,  etc.     Prices  on  these  governors  will  be 
qsotecl  on  application.     The  machine  throughout  is  rigid.     The  fly-wheel  end  Corliss 
type  ci  frame,  strongly  bolted  to  the  steam  cylinders,  while  the  air  cylinders  are  tied 
to  the  steam  cylinders  by  cast  iron  distance  pieces.     The  air  cylinders  are  **  water- 
. '  JndDBted,*' each  provided  with  a  sight  feed  lubricator,  the  valves  of  improved  pattern, 
.''jdw  steam  cylinders  fitted  with  sight  feed  lubricators,  and  all  bearings  provided  with 
"VlMll  feed  oil  cups.     The  workmanship  and  material  throughout  are  of  the  best,  and  the 
:!l^Bdeiicy  and  satisfactory  operation  of  this  type  of  compressor  fully  guaranteed.     We 
4lw>  make  cross-compound  compressors,  condensing  and   non-condensing.     Send  for 
lptr*ft'  catalogue  of  air  compressing  machinery. 
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Al,SO   PATTERNS   FOR    LARCfEK   SIZRS  UR    OTHER  COMBINATIONS  OF  CYLINDER.S. 

We  have  built  several  complete  acts  of  our  improved  Air  Compressing  Engines  for  the  largest  and  most  modern 
designed  pneumatic  despatch  system  in  the  world,  aggregating  1600  horse  power. 

Parties  ordering  Air  Compressors  will  please  state  fully  the  particulars  of  dut^  to  be  performed.  If  for 
Working  rock  drills,  state  size  and  make  of  drills.  It  for  running  coal  cutting  machines,  pumps,  or  other  like 
nachinery,  state  size  of  cylinders,  speed,  and  required  air  pressure. 

Power  Air  Compressors  also  made —  Duplex  or  bingle  pattern.    Send  for  9^T\'\c^i^^n. 

SutGLB  AiK  CoMPRKssoRs,  ctank  and  /}y-whcel  pattern,  see  pa^es  s^  ^tid  si. 
BmmwmRs'  Duplex  Am  PuMtFS,  $ee  pnget  42  and  4). 
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J<^NewLES  Patent 

DEEP  WELL  PUMPS. 


VertlcBl  Double-Acting  Piston  Pattern. 

^R  deep  weSs  and  other  contncted  places  requiring  the  steam  cylinders  and  pump  cylinders  to  be  placed 
at  considerable  dtstancci  apart,  these  improved  pumps  are  especially  adapted.  They  are  ananged  widi 
>N^scting  pump  cylinders,  so  diat  a  steady,  continuous  stream  of  water  is  delivered.  The  steam  cylinders 
iBf  properly  proportioned  to  the  water  cylinders,-they  will  elevate  water  to  any  height  or  distance  desired. 

These  pumps  have  all  the  improvements  found  in  our  regular  horizontal  pumps,  with  the  advantage  that 
7  take  but  httle  room ;  there  is  no  inconvenience  in  having  to  go  down  in  the  wells  to  start  or  look  after 
■m  cyfanders,  and  there  is  no  condensed  steam  or  oil  to  drop  into  the  water. 

The  Steam  cylinder  is  arranged  for  bolting  to  woodwork  at  the  mouth  of  the  well  or  shaft.  The  water 
iader  can  be  located  at  any  depth  desired,  the  tie-rods  and  pump-rod  being  made  of  proper  length  to  suit 
conditions  of  each  individual  case. 

The  lining,  piston  rod,  stuffing  box,  valve  seats,  valve  bolts,  etc.,  of  the  water  cylinder  are  made  of  the  best 
ipowtJoo.    The  water  piston  is  also  made  of  composition  and  arranged  with  adjustable  packing. 

SIZES,  CAPACITIES  AND   PRICES; 
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^Thit  eolnmn  gWea  the  cnpacitiea  at  the  moderate  apeed  of  about  80  f Mt  plitott  trmvel  yt 
>Un«.    When  iMceMary,  tbii  rate  of  speed  can  be  increased. 
CobimmUoiis  to  avlt  any  depth  of  well  or  ihaft*  furnished  at  extra  coat 
**AmnAV  "  Wbll  Pumps,  for  bored  or  driven  wells,  see  neat  two  pac**- 

87 


J^NewLES  Patent 

"SRTESmN"  ¥ELL  PUMPS. 


Vertical  Bucket-FlunSBP  FattBrzz. 


npHIS  improved  form  pf  the  Knowles  Vertical  Steam  Pump  is  especially  dengned  for  fum-fiomag  "Artesian" 

X      or  iMced  wells,  and  for  driven  pipe  wells  where  the  water  fails  to  rise  within  drafting  distance  (say  2$ 

feet)  of  the  soi&ce.    These  pumps  are  much  simpler,  less  expensive,  and  not  so  Uable  to  get  out  of  order  as  the 

^^ —  complicated  and  cumbersome  "working-beam"  or  rotative  pumps.     They  will  pump  from  the  deepest 

(aooo  feet  if  desired)  and  deliver  a  steady  stream  of  water  (or  oil)  to  any  point 


On  the  opposite  page  are  siven  two  views.  />.,  the  steam  end,  as  it  appears  in  position  at  the  mouth  of 
well,  and  the  "working  oarrel,'  or  pump  end,  located  at  the  bottom.  This  latter  is  a  casting  of  the  hardest 
'tion  (not  soft  brass  tubmg),  and  is  carefully  bored  out  and  fitted  with  pump  bucket  and  M»ot  valve.  It  it 
on  die  lower  end  of  the  well  piping  through  which  the  pump  rod  works.  The  pump  rod  connection 
the  pump  bucket  and  the  upper  plunger  is  made  of  wood  or  extra  heavy  iron  pipe.  The  action  of  the 
pump  is  fuUy  controlled  by  a  perfected  arrangement  of  steam  valves,  making  the  up  and  down  strokes  equally 
uuifotm  and  r^vlar.  The  pump  bucket  discharges  water  on  the  up  stroke  and  the  upper  plunger  discharges  on 
^e  down  stroke,  consequendy  tne  flow  of  water  is  steady  and  continuous.^  The  pump  bucket  and  foot  valve  an 
of  qMcial  construction,  and  can  be  readily  drawn  up  through  the  well  piping  for  examination  or  repairs. 

SIZES  RNB    PRICES  I 
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»K  to  3Ji 
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3H  to  8>i 
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3H  to  S\i 


Plunger. 
Inches. 

x}i  to  aH 

aHto4 
sHto6 
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3fgto6 
a>^to6 


Stroke. 
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Pipe. 

Exhaust 
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Price. 


"tt 

at  100  Feet 
I  Travel. 

30  to   43  galls. 

permin. 

30  to    7a 

42  to  xxa 

4a  to  a88 

4a  to  a88 

56  to  288 

56  to  288 

ALSO  PATTERNS  FOR  LARGER  SIZES  AND  OTHER  COMBINATIONS. 


The  steam  end  is  arranged  to  slide  to  one  side  upon  the  bed  plate,  which  feature  is  very  convenient  when  if 
fi  necessary  to  pull  out  the  pump  rods  or  take  up  the  well  piping. 
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Regular  Piping  is  more  durable  than  **  Flush  Joint  "  piping ;  the  latter,  however,  being  of  less  diameter 
oatride  admits  of  the  use  of  larger  pump  buckets  and  consequently  increased  pumping  capacity 

*'Fluah  Joint "  pipe  is  regular  st.in(lard  wrought  iron  pipe,  without  the  usual  couplings,  it  has  one  end 
of  each  length  boredand  tapped— the  other  end  is  turned  on  and  threaded.  Where  it  is  possible  always  use 
Rgolar  standard  pipe  in  preference  to  "  Flush  joint  "  pipe  or  well  casing, 

%*Tt  is  well  to  bear  In  mind  that  the  pumping  capacity  of  a  non-flowing  **Arteslan"  well  depends  upon  the 
ibe  M  its  bore.    The  diameter  of  the  well  limits  the  size  of  the  piping  (.at  the  end  oi  vi>\\c;\v  Uv«  v^wcvvN^^rcA. 
if  aaewed)  mad  the  diameter  of  this  piping  limits  the  size  of  the  pump  ouclLet,    Wetice  oti\^  ^  c«i\acitL^.VDk»ii^ 
' CMi  begot  out  of  M  well  of  desigOAted  bore. 
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KNOWLES  PATENT 


BREWERY  OR  TANNERY  PUMPS. 


For  Hot  or  Cold  Beevt  Moah,  eto* 

TV  Ab  dMi  of  pampoic  maditnay  we  bave  mtroduoed  many  origmal  dedgns  with  a  view  of  incwialng  diair 

cScieacy  and  dinability  for  lenrioe  in  breweries. 

We  have  patterns  for  every  sise  and  st]^  of  pump  required,  and  our  improved  pump  valves,  for  handling 
^  or  cold  beer  mash,  are  warranted  not  to  dog  or  fouL 

Tbt  poasp  pirtmni,  pmoo-rods,  stuflbig-boxes,  linings,  valve  seats  and  bolls,  are  made  of  dte  best  compoM- 
^ioa.  Al  pBiti  being  imierckmMgnM*,  can  be  easfly  removed  and  duplicated  in  case  of  accidental  breakage  or 
^MhI  w«ar.    The  impiofcd  water  piston  is  MJgustable  to  any  pressure,  and  always  tight 

The  water  paMafes  an  OMre  direct  and  the  valve  areas  larger  in  the  Knowles  pumps  than  in  any  othet 


SIZESp  CAPACITIES  AND   PRICES  i 
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at  Ordinary  Speed. 


35  Strokes,  49  gals. 
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Price. 


44  X  xa 

44  X  X3H 
56K  X  X9 

67  X19 

67  X  19 

67  X  ao 

67  X 19 

67  X  ao 

67  xaiJi 

67  X  ao    I 

67  X  aiji 

67  X  34 

79  xa4 

67  xa4 

67  X  94 

79  «a4 


iULaO  PAT  BKNi  POK  LARGER  SIZES  OR  OTHER  COMBINATIONS  OP  CYUNDBRS. 


has  suction  and  ddivery  openings  on  both  sides,  this  makes  it  very  convenient,  as  coonectams 


side  of  pump  desired 

Every  Pump  Fully  Warranted. 


alevatiag  water,  etc.,  to  tanks,  coolers,  etc.,  see  list  of  '*  Tank  or  Li|^ 
Pimr»forfMdiacboilan,orforcing  water,  etc.,  against  heavy  pressure^  lea  page  5. 
DiBP  Wbll  tervioe,  see  pages  36  and  37. 
Wbll  Pumps,  see  pages  38  and  39. 
PlWfti  improved  ciank  and  6/  what!  duplw 
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Service  Puapi^**  pa(i^ 


^^^  J,f^ 


f 


KNOvVLbS  PAIbiM    DUPLEX  BREWERS'  AIR  PUMP. 

CRANK  AND   FLV-WHEEL  PATTERN. 


KNOWLES  PATENT  DUPLEX  CKANK  AND  ELY  WHEEL 


BREWERS'  AIR  PDMPS, 


FoF  "FUoking  Off"  Bmt,  •to. 


'T'HF.  HW  at  Bjr  pump*  hu 

(rum  place  to  place.  Ihal 

^CmoDicaL  Brewer*'  A 


.  and  mil  I 


luilloothecnnh  and  flywheel  duplex  deilKD,  wllh  aulomalic  reflating  dolcc.  TlLeizranka 
It  Kl  al  riKh<-*n|;le*,  to  that  there  is  abwiulely  no  ">&''/ mfrr."  The  operatliHi  Is  Ilicrefure  per. 
tdr  faalrtr,  enaUlDft  the  pump  In  Hop  and  >lan  al  any  poliil  iil  atruke. 

The  ppeed  a(  the  pump  )■  regulated  aulomatlcally  by  the  frftiurt  i>l  air  In  the  re»U-er  ,  decreasing 
be  motion  *p  (he  prpsture  Increases .  Mopping  or  slowing  down  the  pump  when  (he  rt'qulred  amount 
I  prrasure  Is  altalrwd ;  re-startlng  It  and  accelerating  llie  mutlun  In  proportion  to  th«  willidrawal  of 

The  govermr  vnlve  on  the  aleam  pipe  Is  connrcted  wllh  and  moved  by  (hr  rt^n/a/or,  which  latter  l» 

About  vmrylDgc  the  air  pressure  pcrcepllbly.  The  pump  does  nuE  n.<<{ulR.'  any  adenlion  from  lite 
i^nrcr,  aa  It  reguJates  Its  own  speed,  staning  and  stopping  aulomatlcally  as  the  air  l^  uped  or  sJivt 
pressure  does  not  aHecl  the  running  ol  the  pump,  as  Ihc  rv^i'atur  controlB 

SIZES  AND  CAPACITIES  AS  FOLLOWS: 
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1  liK 
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'<     ■     iji 

•]■" 

I.,  I 


TIk  small  ■iihiudI  of  waler  used  In  Ihc  air  cylinder 
i^lnrler  head*,  will  Bccumulala  In  the  beiiium  n\  the  . 
•"•nde-l  h.  ahow  Iha  height  of  tlil*  waler  and  Indlcale  w 


75".  JJ-      JJ^I'S",  i'l     H'laft' 
S,/-    j^      'if.^f.  3.,;   Under 

■A  ihe  air.  teal  the  valves,  and  li:l  the 
:elver.     The  Glass  Water  Gaui;e  Is 


Enry  pump  Is  carefully  tested  under  pressure  at  Ili<;  farinry  liefore  slilpmrni,  and  Is  therefun 
F'ULI.V    ^VJVRRA.NTfCI>. 


il  J 


THE  KNOWLES  JMPROVEU   SINGLE  AMMONFA  I'UMP. 


THE  KNOWLES  IMPROVED 

SINGLE  AMMONIA  PUMP 


Far  ijo  Poiudi  Umi 


la  with  pump  end  entirely  of  iron.     Special  water-sealed  stuffing  box  on 
ammonia  end. 
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Also  pattaniB  for  larc<r  *l 


DIRECT  ACTING  AIR  COMPRESSOR 


Direct  Actii^  Air  Gnnpressors. 


For  5  to  IS  Pound*  Ptatmt. 
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Compressors  fitted  with  '"  Open 
lundinK  Ihe  air  cylinders.  Cotopre' 
I  a  coiuned  space,  witb  an  opening 


to  draw  lbe  supply  for 


THE  KNOWLES 
SINGLE   CYLINDER   CRANK   AND    FLY-WHEEL 

AIR  COMPRESSOR. 

For  Elevating  Acids  by  Air  Pr«s«ur«,  for  Op«ratJng  Pneumatic  Machlnary,  ate. 

THESE  **  Straight-Line  *'  Air  Compressort  are  made,  in  the  tmaller  sizes,  with  the  air  val  ;es  located  in  the 
air  cylinder  heads.    The  larger  sizes  may  be  provided  with  radial  valves  located  around  the  air  cylinder 
barrel,  as  shown  in  the  cut  on  the  opposite  page.     It  will  be  seen  at  a  glance  that  this  type  of  compressor 
is  very  compact  and  thoroughly  self-contained,  and,  when  properly  set,  its  perfect  alignment  in  continuous 
service  can  be  relied  upon. 

Steam  and  air  cylinders  are  both  provided  with  sight  feed  lubricators,  and  all  the  bearings  are  fitted  with 
sight  feed  oil  cups.  The  tir  cyliniler  is  *•*  water  jacketed,"  and  so  arranged  that  the  cooling  water  enters  at  the 
compression  enJs  of  the  cylinde*,  and  after  the  heat  due  to  compression  is  absorbed,  the  water  is  discharged  at 
the  centre. 

In  large  plants  where  the  saving  in  steam  consumption  is  sufficient  to  warrant  the  extra  cost,  these  com- 
pressors are  fitted  with  Corliss  valve  gear  and  may  be  run  condensing  or  non-condensing. 

Where  the  air  or  gas  is  required  to  be  compressed  to  pressures  ereater  than  about  one  hundred  pounds  per 
square  inch,  we  recommend  the  use  of  a  compresso*  with  compound  air  end,  having  two  or  more  air  cylinders 
of  different  sizes.  The  initial  compression  takes  place  in  the  larger  cylinder.  After  this  first  compression,  the 
air  or  gas  passes  on  to  the  next  cylinder,  where  the  pressure  is  still  further  increased,  and,  if  there  is  a  third 
air  cylinder,  the  process  is  again  continued  until  the  renuired  pressure  is  reached. 

SIZES    AND    CAPACITIES.—  '  ..—  STYLES    A    AND    B. 
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WITH     RADIAL    VALVES.— STYLE 
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16 

6 
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*  Table  gives  weight  when  fitted  with  Meyer  cut-off". 

ALSO   PATTERNS    FOR    LARGER    SIZES  OR   OTHER   COMBINATIONS  OF  CYLINDERS. 

The  Meyer  cut-ofiT  attachment,  shown  in  the  cut  on  the  opposite  page^  is  otvlv  fvxmtVvcd  ^Vv^tv  \'^t.^\«SkV^ 
rdtrcd,  and  it  charged  txtn.    Cut  shows  ndiil  valves.    Send  I'or  special  caliio^ue  w  iHx  CQm7\cw\ti\tbv^tk«r|, 
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THE  KNOWLES  PATENT  "SPIROJECTOR"  CONDENSI 

SYPHONING  ITS  SUI  Pi-V  OF  WATER  TROM  FLUME  OR  fESStOQK.} 


I 

3 

s 


Knowles  Patent  Spirojector  Condenser. 

THE  accompanying  engraving  illustrates  our  pat- 
ent **  Spirojector  **  Condenser,  an  improved  form 
of  the  syphon  system  of  jet  condenser,  and  the 
best  yet  introduced.     Particular  attention  is  called  to 
the  arrangement  of  the  cone  in  the  upper  part  of  the 
condenser,  whereby  the  injection  water  is  made  to  take  a 
spiral  or  rotary  direction  in  its  downward  flow.    This  action 
tends  to  produce  a  more  perfect  effect  in  drawing  down  the 
air  and  vapors  through  the  narrow  or  middle  part  of  the  con- 
denser.    TAai  is  to  say^  the  whirling  action  given  to  the  injec- 
tion water  as  it  passes  through  the  condenser  to  the  discharge- 
pipe  produces  the  best  results  and  with  the  use  of  less  water 
for  condensing  the  steam. 

The  exhaust  steam  entering  at  the  top  of  the  condenser 
passes  through  the  center  of  the  cone  and  meets  the  rapidly 
descending  spiral  current  of  water  and  is  immediately  con- 
densed. The  *•  barometrical  column "  or  discharge-pipe 
should  be  sufficiently  long  between  the  condenser  and  hot 
well  (say  a  height  of  at  least  thirty  feet)  to  support  the  col- 
umn of  water  by  the  pressure  of  the  atmosphere,  and  yet 
have  the  condenser  itself  kept  clear  for  the  rapidly  descend- 
ing water  to  carry  the  air  down  into  the  hot  well  after  it  is 
drawn  through  the  condenser. 

As  shown,  the  injection  water  enters  at  the  upper  left- 
hand  side  of  the  condenser,  circulating  around  the  cone  be- 
fore taking  the  spiral  action  above  described.  The  injection 
water  can  be  syphoned  from  a  tank,  flume,  or  penstock 
after  the  vacuum  is  formed  in  the  condenser,  if  the  supply  of 
water  is  not  less  than  ten  feet  above  the  overflow  pipe  of  the  hot  well.  If  the  supply 
of  water  is  less  than  ten  feet,  then  it  is  necessary  to  use  a  pump. 

The  engraving  on  opposite  page  represents  our  improved  •'  Spirojector  **  Condenser 
as  attached  to  a  steam  engine  and  drawing  the  condensing  water  by  "syphon*'  action 
from  a  tank,  flume,  or  other  water  supply.  1  his  plan  of  supplying  the  condenser  is 
available  where  the  head  of  water  is  not  less  than  ten  feet  above  the  overflow-pipe  of 
the  hot  well.  A  supply-pipe  of  ample  size  should  be  used  to  convey  the  injection  water 
from  flume,  ]>enstock,  or  tank  up  to  the  condenser.  On  this  pipe,  at  the  most  conve- 
nient point,  must  be  provided  a  suitable  injection -valve  (as  shown  at  "A*")  for  regula- 
ting the  quantity  of  water.  A  proper  screen  or  strainer,  with  a  large  number  of  small 
holes,  should  be  placed  over  the  end  of  this  pipe  in  the  flume  or  tank,  or,  if  preferred, 
one  of  our  Special  Box  Strainers  of  ample  size  (as  shown  at  *'  B  *')  should  be  used  on 
the  pipe.  1  he  advantage  of  this  form  of  strainer  is  the  convenience  with  which  it  can 
be  opened  and  cleaned.  The  cross-pipe  and  valve  shown  at  "  C  "  is  for  the  purpose  of 
starting  the  vacuum  in  the  discharge-pipe  of  condenser:  when  suflicient  vacuum  is 
formed  to  cause  the  water  to  flow  up  the  supply-pipe  and  through  the  condenser,  then 
this  starting  valve  (*<  C  ")  should  be  closed,  as  the  amount  of  injection  water  is  regu- 
lated by  the  injection-valve  **  A."  Once  the  condenser  is  properly  started  there  is  no 
troable  about  holding  continuously  a  steady  and  high  vacuum ;  even  if  the  head  of  water 
should  fall  to  a  point  as  low  as  ten  feet  above  overflow  of  hot  well  (after  the  vacuum  is  once 
formed)  the  condenser  will  continue  to  syphon  its  water  in  sufllciecvi  <\aaivtvi«j.  Pwl«& 
and  further  psurticulara  on  apphcsLtion.    Send  for  speclaA  caild\o%QA  cA  c;cyGc^<^\wivci^ 
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KNt5WLES  PATENT  AIR  PUMP  AND  JET  CONDENSE 

BECULAB  HORIZONTAL  PATTEKN. 
ciicravini  ibDvt  rcpreienU  a  pump  havinc  Mpch  fltam  ciltiulei,  ii-luihiilr  nXi^i. ' 


knowles  patent 
Air  Pump  and  Jet  Condenser. 

Regular   Horizontal    Pattern. 

THE  Knowles  Independent  Condensing  Apparatus  will  save  from  twenty  to  thirty  per 
cent,  in  steam  when  applied  to  non-condensing  steam  engines,  or  will  give  an 
increase  of  power  of  corresponding  amount.  It  requires  no  expensive  foundation, 
andean  readily  be  attached,  and  placed  in  any  position  most  convenient  — under  the 
engine  room  floor  if  desired. 

Each  pump  is  provided  with  composition-lined  air  cylinder,  composition  piston  rod, 
ipedally  vulcanized  rubber  valves,  composition  valve-seats  and  valve-bolts ;  valve-springs 
of  phosphor-bronze.  The  piston  of  the  air  cylinder  is  made  of  composition,  with  adjust- 
able fibrous  packing. 

TABLK  OF  SIZES,  ETC. 


AIR  PUMP 
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•CapMlty, 
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1 

Rteam 
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Air 
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2 
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• 

Steam  Qwd 
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Price 

Code 
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iDche* 

Inehee 
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3 
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1560 

5>4 

8 

7 

U 

I 
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6 

9 

lO 

H 

I 

4 

3 

Y. 

2240 

Habcck 

6 

iO 

12 

H 

I 

5 

4 

3340 

Habendum 

8 

13 

12 

I 

lU 

5 

4 

v. 

•A 

4800 

Habile 

8 

14 

12 

I 

134 

6 

5 

X 

6400 

liability 

8 

14 

l6 

I 

i.V 

6 

5 

c 

6540 

Habitat 

lO 

14 

i6 

iV 

IH 

6 

5 

6540 

Habitual 

xo 

i6 

i6 

iX 

^% 

8 

6 

- 

8540 

Habitude 

12 

i8 

18 

2 

2M 

8 

6 

•/3 

10800 

Habnab 

13 

i8 

24 

3 

2J^ 

8 

7 

< 

iiooo 

Hackery 

13 

20 

24 

3 

^% 

lO 

7 

x 

13340 

Hackle 

H 

20 

24 

2>i 

3 

lO 

7 

u 

13340 

Hackney 

H 

33 

24 

'H 

3 

IO 

8 

H 

I6I40 

Hackster 

H 

24 

24 

2% 

3 

12 

8 

19200 

Hadbote 

x6 

36 

24 

'•A 

3 

12 

IO 

Z 

22540 

Hadder 

i6 

38 

24 

»H 

3 

12 

IO 

h 

26140 

Hading 

ALSO  PATTBRNS  FOR  SMALLER  AND  LARGKR   SIZES,  OR  OTHKR  COMBINATIONS. 

*Tbe  above  capacities  are  figured  on  a  basis  of  condensing  water  not  exceeding  a  temperature  of  70 
deg.  F4  in  case  d  colder  or  wanner  water,  smaller  or  larger  sizes  should  be  selected. 

With  each  air  pamp  and  jet  condenser  we  furnish  a  lubricator,  drip-cocks,  and  full 
set  of  spanners  ana  socket  wrenches. 

The  engraving  shows  a  gate  valve  on  the  injection  pipe.  This  valve  is  no^ 
furnished  with  the  condenser  (unless  specially  ordered),  but  should  always  be  placed  on 
the  injection  pipe  at  the  most  convenient  point  near  the  condenser. 

Send  for  the  Knowles  Special  Catalogue  of  Air  Pumps  and  Condensers 

Stnd  lor  Special  Circular  on  Automatic  Exhaust  KeUel  Va\\^s, 


66 


THE  KNOWLES  PATENT 

AniOMATic  Exhaust  Relief  Valves 


itfollDv.lngit«iM:>m 


exi 
^k  set 


This  lifting  device  can  be  put 
on  Wp  of  vbIvc,  if  desired,  at  a 
slight  additiontl  charge    f  ^f" 

llORIZONTAI 

ARE  specially  designed  fur  use  will 
engine  to  eihaust  instantly  into  the  almospheY 
jD^ensing  apparatus,  and  ave  prompt  and  poiseless  ii. 

A  safety  device  of  this  kind  is  needtd  in  every  steam  power  plant,  wheiliw 
Ihe  condensers  are  independent  or  diiectly  conrieeled  to  the  engines.  Ao? 
condenser  is  liable  to  lose  its  vacuum  by  toe  paitial  or  entire  stoppage  ot  ll» 
supply  of  injeclioa  water,  or  by  the  failure  of  the  air  pump  or  its  attoehtnWl-J 
Under  such  conditions,  the  sleain  in  the  exhaust  pipe  accumulates  pressure,  i»'' 
is  liable  to  Impede  or  stop  the  engine  before  apropercommunication  can  be  in>''' 
to  the  atmosphere.  The  exhaust  steam  would  probably  find  relief  through  rt« 
condenser  and  pump,  but  not  without  injuring  the  valves  and  packings.  »iA 
being  restricted  in  its  passage,  it  is  liable  to  slowdown  the  engine,  and  oil'" 
cause  serious  damage. 

The  Knowles  Kalief  Valve  should  be  placed  in  a  branch  leading  from  tM 
main  exhaust  pipe  to  the  atmosphere.  (Notb. — The  usual  practice  is  tu  mit' 
this  branch  and  valve  one  sil^e  less  diameter  than  the  main  exhaust  pipe.)  ^ 
long  as  a  vacuum  is  maintained  in  the  condenser,  the  relief  valve  remains  tiehily 
closed,  but.  as  soon  as  the  vacuum  is  lost,  the  valve  promptly  opens  and  ill' 
engine  exhausts  into  the  atmosphere,  and  continues  to  run  non-condensing  uati' 
the  vacuum  is  restored,  when  the  valve  closes  automatically. 

The  special  feature  in  the  design  of  the  Knowles  Automatic  Exhaust  Rtm 
Valve   is  the  dash-pot,  which   allows  the  valve   lo  open   and   close  quietly  (W 
ordinary  check  valve  would  pound  from  the  eilei:t  of  the  engine's  in  term  illeM 
exhaust}.     The  facing  of  the  Knowles  Relief  Valve  is  made  of  &  special  matertll.   , 
which  beeps  the  valve  tight,  but  does  not  allow  It  to  adhere  to  the  seat. 

An  attachment  for  permaneotlyholding  the  valve  wide  open,  when  ill* 
necessary  to  do  this  for  any  length  of  time,  is  included  with  each  valva. 


iterroilleni 
imaterill.  , 


HORIZONTAL  AUTOMATIC  EXHAUST  RELIEF  VALVE. 


e^ 


:^ 
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TABLE  OP  SIZES,  ETC.,  IN  INCHES. 
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•The  term  "two  up"  means,  i 
idiatuit  from  tb«  vertical  centre  1 
itber  drilled  as  per  table  above  oi 

tyU  parties  ordering  valves  i 
iM  with  flanges  nndrilled. 

Companion  flanees  for  screw  pipe,  togethei 
iBmI  at  a  small  additional  cost 
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uiiper    part    nf   (1a.Dgc   are 


with  bolts,  nnts,  and  gaak«ta. 


AUTOMATIC  EXHAUST  RELIEF  VALVE 

DOUBLE  DASH-POT. 
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TABLE  OF  SIZE5.  ETC.,  IN  INCHES. 
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Bolts  are  SO  armnged  tbat  two  bolts  nearest  hand-wheel  are  equidistant  from 
centre  hne  passing  through  hand-wheel. 

No  extra  charge  for  drilling  flanges,  whether  drilled  as  per  table  above  or 
according  to  a  templet  furnished  us. 

^"If  parties  ordering  valves  do  not  specify  drilling,  we  always  send  the 
valves  with  flanges  un drilled. 

CompaQJOQ  Daages  for  ^^tew  ^^pe.  together  with  bolts,  nuts,  and  gaskets, 
sappUed  at  a  small  additioDa.\  co&v. 


ANGLE  AUTOMATIC  EXHAUST  REUEF  VALVE. 

DOUBLE  DASH-POT. 


TABLE  OP  SIZES,  ETC.,  IN  INCHES. 
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Unglh' Height  ;Width'(>^ 
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•  The  term  " 


),  that  t' 


the  two  nearest  hand-wheel  are  equidistant  front  centre  line  passing  through  hand- 
wheel.  No  extra  charge  for  drilling  flanges,  whether  drilled  as  per  table  above  or 
■ccordiDg  to  a  templet  furnished  us. 

^7~It  parties  ordering  valves  do  not  specify  drilting,  we  always  send  the  valves 
with  flangeB  undrilled. 

Companion  flanges  for  scren- pipe,  together  with  bolls,  U'a!iA,&u&%«^KS.\&,  vo-V 
filiod  at  M  aauUI  additioaal  cost 
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KNOWLES  PATENT 
COMBINED  AIR  AND  CIRCULATING  PUMPS. 

special  combination  of  Air  Pnmp  with  Circnlating  Pnmp  is  one  of  the  moat 
npact  and  economical  arrangements  for  sar&ce  condensers  of  stationary 
I  or  marine  engines.  The  principal  builders  of  surface  condensers  in  this 
f  use  these  pumps  ezdusively,  and  they  are  to  be  found  in  many  of  the 
electric  light  and  power  plants,  where  the  surface  system  of  condensers  is 
red. 

e  engrsTing  on  opposite  page  shows  the  water  cylinder  provided  with  a 
I  valve  for  regulating  the  amount  of  circulating  water  where  its  temperature 
irith  the  season  of  the  year,  as  is  usually  the  case.  This  valve  is  attached 
ps  of  the  size  illustrated  and  larger  sizes.  The  air  cylinders  of  ali»  sizes  are 
sd  with  a  priming-valve  at  each  end  (as  shown)  for  sealing  the  suction  valves 
ming  the  pump. 

cse  mmips  are  composition  fitted  throughout,  in  the  same  manner  as  de- 
iii  uw  Icmr  preceding  pages. 


TABLE  OP  SIZBS,  RTC. 
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ALIO  ^KTl 

WtNt  f 

OK  LAKGBR  81 

EES,  AND  OTHER  COMBINATION'S. 

BOII.SR-FBBD  AND  BII<GS  PUMPS  ATTACHBD  WHEN  RBQUIRBD. 

I  also  arrange  our  Combined  Air  and  Circulating  Pumps,   when  desired, 

mponnd  steam  cylinders  for  the  medium  and  larger  sizes. 

rtioal  Comhined  Air  and  Circnlating  Pumps  to  order ;  send  for  particnlan. 
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KNOWLES  PATENT  COMBINED  AIR  AND  BOILER  FEED  PUMP. 

FOR   STEAM    VACKTS,   t^UNCHES,   TOOS,    KTC. 
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KNOWLES  PATENT 
COMBINED  AIR  AND  BOILER-FEED  PUMPS. 


FOR  STEAM  YACHTS,  I^UNCHKS,  TUGS,  ETC. 


\X/B  furnish  a  great  many  of  these  Combined  Air  and  Boiler-feed  Pumps  for  out- 
^  ^  board  pipe  condensers,  commonly  used  on  small  steam  yachts  and  launches. 
One  steam  cylinder  drives  both  the  air  and  feed  pumps,  as  shown  in  the  engraving 
opposite.  This  makes  a  very  compact  and  economical  arrangement.  The  air  cyl- 
inaer  draws  the  water  cf  condensation  from  the  condenser  and  discharges  the  same 
into  the  hot-well  filter-tank,  from  which  it  is  taken  by  the  feed-water  cylinder  and 
fisrced  into  the  boiler. 

Both  the  air  cylinder  and  feed-water  cylinder  have  their  linings,  piston-rods, 
valve-seats,  valve-bolts,  and  pistons  made  of  composition.  The  valves  of  air 
cylinder  are  specially  vulcanized  rubber,  and  the  valves  of  water  cylinder  are  of 
composition  or  hard  rubber,  as  preferred  ;  valve -springs  of  phosphor-bronze ;  the 
pistons  are  packed  with  adjustable  fibrous  packing.  The  air  cylinder  is  provided 
wMi  a  priming  valve  at  each  end,  as  shown  in  the  engraving. 


TABIfE  OP  SIZES,  ETC. 
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Hashed 

U '     Yz 

Hassock 

IV'    I 

Ilastcr 

iX    I 

Ilastiti]? 

i;4        I 

Hatband 

2             1% 

Hatbox 

2            1% 

HatcaM 

2           lYt 

Hatchel 

2      ,      I>4 

Hatchway 

2      lyi 

Hateless 

2           \% 

Hatter 

OTHER  COME 

IINATIONS 

• 

Vertical  Combined  Air  and  Boiler-feed  Pumps,  both  single-acting  and  double- 
acting  pattern.    Particulars  on  application. 

MB^S.  B.— An  excellent  way  to  connect  the  feed-water  cylinder  of  these  pumps  is  to  run  a  small 
fMpe  from  the  diadiargeof  the  reed-pump  to  the  hot -well  or  filter-tank,  with  a  valve  on  said  pipe  to 
ululate  the  amount  of  water  that  is  allowed  to  flow  back  to  the  tank.  The  suction-pipe  should 
kave  DO  ndTC  on  it,  so  an  not  to  prevent  the  free  flow  of  water  from  the  tank  to  feed-pump,  and 
Ihuscnable  the  water  cjrlinder  to  completely  fill  at  each  and  e\-ery  stroke.  By  this  arrangement 
the  pomp  rails  smoothly,  and  hot  vapors  cannot  accumulate  and  pre\'ent  the  proper  working  of  the 
pmBMrailvcs.  The  amount  of  water  fed  to  the  boiler  is  refoilated  by  the  valve  on  the  discharge' 
pipe  muUiic  to  the  tank— the  wider  open  this  valve  is  set,  the  greater  the  quantity  of  water  flowing 
Bck  to  the  tank,  and,  ooosequmtly,  the  less  fed  to  the  boiler. 
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KNOWLtS  I'AThNT  SThAM  HEATING    VACUUM   PUMP. 


KNOWLES  PATENT 

STEAM  HEATING  VACUUM  PUMPS 

DOUBLE-ACTING  PISTON  PATTERN. 

THESE  pumps  were  originally  designed  for  maintaining  a  vacuum  on  steam 
heating  systems  to  insure  circulation  and  remove  the  hot  water  of  con- 
densation, but  may  be  used  for  general  purposes. 

The  air  cylinder  is  provided  with  a  brass  lining  which  can  be  readily  replaced 
when  worn.  The  air  piston  is  made  of  the  best  composition,  and  is  provided 
with  a  special  kind  of  fibrous  packing,  very  hard,  and  not  affected  by  steam  or 
hot  water.    This  packing  is  adjustable. 

The  valve  seats,  valve  bolts  and  piston-rod  stuffing  boxes  are  made  of  the 
best  composition.  The  piston-rod  is  of  Tobin  bronze.  The  valves  in  the  air 
cylinder  are  made  of  the  best  quality  of  rubber,  and  are  specially  vulcanized  very 
bard  for  this  purpose. 
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2 

3 

3/^ 

3>^ 

4 

4 

4 

5 

5 

4 

5 

5 


Hauch 

Hauddum 

Hauender 

Hauerite 

Haughtily 

Hauhammer 

Hauksbee 

Hauloch 

Haunches 

Haupt 

Hauptallee 

Hauptanker 

Hauptbahn 


ALSO    PATTERNS   FOR   LARGER   SIZES   AND   OTHER   COMBINATIONS. 
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KNOWI^ES  PATENT 
HORIZONTAI.  DOUBLE-ACTING  AIR  PUMP. 


■THE  fldvnuUge  of  independent  air  pumps  for  marine  and  other  steam  engipeifc 
I  so  well  recognized  that  Jt  is  hardly  neccBsary  to  say  niucb  on  the  subject  hen. 
eicept  to  mention  the  fact  tbat  Uie  most  modern  practice  is  to  have  no  pump 
attached  to  the  engine,  thus  relieving  it  fruni  the  drag  or  load  of  auxiliary  mi- 
nections  of  any  kind.  The  advantage  of  lormine  a  vacnuni  for  the  engine  before 
the  latter  is  started  is  greatly  in  favor  of  the  independent  system  of  air  pDiii(fii 
tiie  speed  of  the  pump  can  also  be  regulated  to  tlie  rC([QircmentB  of  the  cngiae. 

TABLH  OF  SIZES,  KTC. 
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iHAnom  op  cirLiiiDua. 

The  linings,  piston-rods,  valve-seats  and  valve-bolts  of  the  air  cylinders  are 
made  of  the  beat  composition.  The  air  pistons  are  also  of  compositioa  packed 
with  adjustable  fibrous  packing,  aud  the  valves  are  made  of  the  best  quality  of 
rubber,  specially  vulcanized  for  the  purpose ;  valve-springs  of  jjiosptaor-bronze. 
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KNOWLES  PATENT 
CIRCULATING     PUMPS. 

FOR  SURFACE  CONDENSERS, 
AUSO  FOR  WRECKING,  BII«GE  AND  BALLAST  SERVICE. 

*!  tiE  tabic  below  gives  a  list  of  pumps,  the  cylinders  of  which  arc  specially  pro- 
1      portioned    for   circulating  water  through  surface  condensers,  for  wrecking, 
bilge  and  ballast  service  and  similar  light  work. 

The  water  cylinders  are  provided  with  composition  linings  reaching  from  head 
toh^id  ;  the  water-pistons  are  composition,  packed  with  adjustable  fibrous  packing ; 
the  piston  rods  are  also  of  composition  ;  valves  of  the  best  quality  rubber,  specially 
vulcanized  for  the  purpose  ;  valve-seats  of  composition,  valve-bolts  of  composition 
and  valve-springs  of  phosphor-bronze. 

TABLE  OF  SIZES,  ETC. 
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24 
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_'A 

24 

24 

47.00 

2350       ' 

2A  ■ 

3 
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ALSt 

0  PATTBK 

NS  FOR  L 

ARGBR  SIZKS  i 

^NI)  OTHB 

R  COMRi: 

MAI  IONS  4 

3F  CYLINDRRS.                                    | 

.        .    _        .                                            1 

*  The  capacities  Riven  in  thin  column  are  figuretl  at  a  s])eefl  uf  lou  feet  piston  travel  per  minute, 
for  pumps  of  i2-incn  Ktroke  and  over.  Tumps  under  li-iuch  stroke  are  figured  at  100  single 
ttroKCs  per  minute  for  ordinary  speed. 

For  salt  vrater  service,  in  the  larger  pumps  (/.^.,  sixe  5>^x8xio  and  over) 
the  valves  work  on  plates  of  conipNOsitioii,  instead  of  the  ordinary  brass  scats  driven 
or  screwed  into  iron  castings,  which  is  an  important  feature. 

We  also  have  patterns  for  vertical  ruMrs,  which  are  very  convenient  where  space 
b  Umitedr  as  is  often  the  case  in  the  engine-rooms  of  steam  vessels. 
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KNOWLES  PATHNT  WRHCKING  PUMP. 

Vertical  Singli-Aclinj  Palicm. 


VERTICAL   WRECKING   AND 
IRRIGATING   PUMPS 


Special  Single -Acting  Pattern. 


THIS  special  design  of  Pump  b  a  very  convenient  and  inexpensive  form  of  pump  for  Wrecking:,  Drain. 
ai;e  or  IrrigatinK  purposes.  These  pumps  are  largely  used  by  the  Wrecking  Companies  of  the  Sea 
C'stst  and  I^ke  Service;  on  the  lower  Mississippi  River  they  are  used  for  draining  bottom  lands,  etc. 
They  are  light,  portable,  and  have  great  pumping  capacity.  They  are  single-acting,  but  the  flow  uf  water 
Injm  the  pumps  is  practically  constant,  as  the  peculiar  design  and  operation  of  pumps  gives  this  effect. 
These  pumps  will  handle  large  quantities  of  water  with  greater  economy  than  centrifugal  pumps,  while 
they  are  much  simpler  and  less  likely  to  get  out  of  order.  They  will  not  grind  out  and  loose  their  suction 
[Ntwer,  causing  excessive  slippage,  but  will  fully  discharge  their  correct  theoretical  capacity  uf  water  at 
*ny  speed — an  impossibility  with  centrifugal  and  similar  pumps. 

A  full  and  comparatively  long  stroke,  with  an  even,  snK><)th  motion  on  the  »/  as  well  as  on  the  dtnvn 
stroke,  are  special  features  of  this  pump.  The  steam  cylinder  vf, positive  and  does  not  require  any  lever 
or  other  baud  gear  to  work  it  "off  the  center."  There  are  no  belts  to  slip  or  complicated  mechanism  to 
set  out  of  order. 

These  pompt  are  simply  "  lift  *'  pumps  and  are  not  desi){ned  to  elevate  water  above  their  discharge 
nuutei,  but  they  will  draw  water  any  distance  within  the  limit  of  "  siu  tioit"  {M>\\er. 

A  H'reckimjf  Fump  has  a  set  of  foot  valves  below  the  Ijucket.  and  is  *'sflf  contained."  An  Irrigat- 
ing Pumip  has  only  one  set  of  valves  (these  being  in  the  pump  bucket),  and  a  foot  valve  must  be  provided 
i-<r  the  lower  end  uf  the  suction  pipe,  this  foot  valve  not  bcinv:  iiuhuled  in  the  price  of  the  pump.  Irii^at- 
.njf  Pumps  may  be  used  »«  Wrecking  Pumps  by  placing  a  foot  valve  on  the  end  of  the  ««uctic)n  pipes. 
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'rcUi;raiihi. 
C'xlc  Wur'l. 
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Hani  boan>;o 
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Kaiuhotiui 
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ALSO    I'ATrKRNS    FOR    I.AKOKK    Sl/KS    AM>    OTHFR    COMBINAIIONS   OF    CVLINDKkS. 


The  water  cylinder  is  lined  with  brass  ;  the  piston  rod,  valve  seats,  etc.,  are  also  of  bravs ;  so  that 
tiiese  pumps  are  itdaptcd  for  t>alt  as  well  as  for  fresh  water.  Valves  of  best  vulcanized  rubber  are  used, 
Wtth  the  largest  area  possible  to  pass  obstructions. 

HOHIZONTAI.  DouDLB-AcTiNG  Wkbckinu  Pumi's,  see  page  6|A. 
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KNOWLES  PATENT  VACUUM  PUMP. 

mKECT-ACTIM;  PATTF^H. 

The  laEtl'i'S  on  sicam  cyliniler  barrel  is  furnislied  only  when  ordered, 
at  a  sli^^hl  addiljunal  cx]iensF 


i^NewLEis  Patent 
YACUUM  PUMPS. 


Direct-Acting  Pattern. 


LfR  use  In  sugar  refineries,   plantation  sugar  houses,  for  condensed  milk  factorif s,  elue  factories,  ant! 

"         Tr 


for  all  kinds  of  apparatus  used  in  concentrating  extracts,  chemicals,  etc.,  these  Tmp'>ved  Direct' 
ting  Vacuum  Pumps  are  especially  adapted.  They  combine  all  the  latest  improvements,  and  are  simple, 
compact  and  very  reliable.  Ihe  workmanship  and  materials  used  in  their  construction  is  of  the  i>est  char* 
acter.  Durability  ard  freedom  from  accident  or  expensive  repairs,  are  prominent  features  They  occupy 
but  little  room  and  do  not  require  expensive  foundations,  being  self-contxuncd.  They  can  be  transported 
without  being  taken  apart,  and  there  is  but  little  expense  necessary  to  connect  them.  They  are  adapted 
equally  well  to  the  **  dry  "  as  to  the  *'  wet"  system,  and  will  maintain  a  first  class  vacuum. 

SIZES  AND  PRICES. 
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ALSO  rATTBRNS  FOK  LAKOBM 

t  SirB£  OK  OTIIBK  COMBINATIONS  OP  CYLINDBKS. 

Tahre  seats,  valve  bolts  lining,  piston  rod  of  the  air  cylinder  are  made  of  the  best 

J  composition.     On  the  inside  head  of  the  air  cylinder  is  provided  a  water-basin  arranged  so  that  the 
•tuAng-box  is  always  sealed  with  water,  thus  preventing  any  pos<iibIu  leak  of  air  through  tlie  gland  to 
the  vacuum  when  the  pump  is  in  operation. 


DOUBLE  YilCUUM  PUMPS. 


These  pumps  have  two  air  cylinders,  arranged  with  the  ste.im  cylinder  between  them. 
•darted  particulariy  for  "double"  or  "triple  efTect!*,"  where  one  uir  cylinder  is  connected  with  the  condenser  oH 


The  pumps  are 
he  condenser  ol 
the"  iktrike  "  pan,  and  the  other  air  cylinder  to  the  condenser  (»f  the  last  p.in  of  the  **  double  "  or  "  triple  effect" 

SIZES   AND    PRICES: 
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ALSO  PATTERNS  FOR  SMALLRR  AND  LARGKR  SIZRS  OR  OTHER  COMBINATIONS  OP  CYLINDERS. 


The  air  cyUnders  have  gun-metal  composition  linings,  valve  seats,  valve  bolts,  piston  rodi 
The  arrangement  of  water-basins  for  sealing  the  air  cyUnder  stuffing-boxes  are  the  same  as  in  the  above. 

Cramk  AMD  Fly-Whbu.  Vacuum  Pumps,  see  next  two  pages  also  page  TOb 

COMMMP  Vacuum  ahd  Watbk  Pumps,  see.pages  68,  69,  tmd  71. 
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KNOWLES    IMPROVED   DUPLEX   FLY-WHEEL   VACUUM    RUM 


The  speed  governor  shown  is  furnished 


additional  expense. 


only  when  ordered,  at  a  slight 


knowles  improved 
Duplex  Fly- Wheel  Vacuum 


UMP. 


TIIi:  cut  on  the  oppo^te  page  dhows  our  latest  pattern  Dnplex  Ply- Wheel  Vacnam 
Pump.     Owing  In  their  perfectly  uniform  and  positive  length  of  stroke  and  conse- 
quent small  clearance  space  in  boih  steatn  and  vacunm  cylinders,  these  pamps  are 
most  efficient,  both  in  prodonng  high  vacuum  and  in  economy  in  steam  consumption. 

Thej  are  made  in  the  most  thorough  manner  and  of  the  best  materials.  The  Air 
Cylinders  are  lined  with  gun-metal  compositinn.  The  piston  rods,  valve  seats,  and 
Take  bolls  are  also  of  composition.  The  pistons  of  the  Air  Cylinders  are  of  compo- 
sition, packed  with  a  special  form  of  adjustable  packing.  The  steam  cylinders  have 
plain  I)  rlide  valves.  The  connecting  rods,  crossheads.  and  crank  shaft  are  of  the 
best  (orged  iron.  Each  and  every  detail  is  carefully  designed  and  adjusted  for  Ihe 
best  ■CTTice.  The  cranks  are  set  at  light  angles,  consequently  there  is  no  "dead 
amirt"  and  the  motion  is  steady  and  uniform  al  any  speed. 

Th«  design  of  our  new  pattern  vacuum  cylinder  is  such  Ihat  Ihe  same  pump  may 
be  uicd  equally  well  for  either  the  wet  or  dry  system. 

In  the  "  wet  system,"  all  the  water  used  for  condensing  passes  through  the  pump, 
while  in  the  "Dry  System,"  the  "Barometrical  column"  or  lug  pipe  carries  off  Ihe 
er  by  gravity  from  the  bollom  of  the  condenser  without  passing  through 
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67 


KNOWLES  IMPROVED 

ROTATIVE  DRY  VACUUM  PUMP. 

THIS  Is  a  new  form  of  vaouiiin  pump  of  the  tyix;  usrd  for  the  t'ry  system,  urul  has  Wra 
UesigDod  uDtl  constructeil  to  mtct  rcquircmi-nts  call'iiK  for  iJiimpsoflarm-  rapacity  with 
hinli  d«%'rt.*e  of  vacuum,  such  as  in  ihecsise  uf  sujrar  retlnrriosantl  vacuum  pans  in  trtn«.  ral. 
forpr»*s»:rvin»r  processfs,  forrumovulof  air  from  umlerueath  covers  in  cauuiuj;  jrotKls,  ami  for 
central  oondeDsinK  systems. 

This  znachiuu  is  built  both  of  the  single  type  and  of  tho  duplex  tyi>c.  It  will  be  seru  by  the 
fllu.strutiomi.  both  single  and  duplex,  that  the  mai-liiues  art>  compaol.  substantial  and  simple. 
with  double-actioK  steam  eyliuuers,  ami  doublt'-aciiug  \:i<*iium  cylinders,  the  pistons  oiK'ratin^r 
in  boih  being  mounted  on  the  same  piston  nnl.  The  fly-wheels  are  of  such  wtiKht  as  to  admit 
of  operation  at  very  slow  sp*  e*l.  No  water  is  used  insi<le  the  vacuum  cylinders  for  cooling. 
Tho  vacuum  cylinders  are  cooled  by  means  of  water  jackets  either  in  the  cylinder  hi>adH  or  in 
the  barrels  of  cylinders.  The  suction  valves  of  vacuum  cylinder  are  positively  op<'rated  by 
xneana  of  eccentric.H,  and  the  speed  of  the  machine  i.s  only  limited  by  the  comlitions  limiting  th<> 
Kpeedof  o  dinary  steam  engines.  The  ordinary  running  .speed  of  these  machines  Is  KN)  revolu- 
tions per  minute  (forl8  inch  stroke  or  less;  and  can  be  exceeded,  depending;  upon  length  of 
fftioke  and  the  size  of  the  machine.  QMie  tly-whcels  are  proportiomMl  for  a  sixMd  less  than  KH) 
ivvoIuUoDS  per  minute  and  the  lower  si)eeds  may  be  obtained  by  adjusting  the  governor  to  the 
apeed  required.  As  no  water  is  admitted  to  the  inside  of  the  vacuum  cylinders  no  ditnculty  is 
encMraniered  in  removing  it  at  tlie  end  of  stroke,  thus  admitting  of  hi>.'h  rotative  speed, 
vtallA  most  rotative  dry  vacuum  pumps  of  other  manufacturers  em])loying  th<'  ordinary  stu-tion 
•flddelivery  valves,  require  water  in jectetl  inside  the  vacuum  cylinders  to  ke<  p  the  cylinders 
cool  WDd  toseal  the  valves,  thus  requiring  these  pumps  to  run  at  a  slow  rate  of  spt  ed  so  that 
the  water  can  be  discharged  as  the  pump  approaches  the  end  of  its  stroke.  The  result  is  ttiat 
•  m ubine  has  to  be  employed  practically  doul)lf>  tho  si/e  rei|uired  if  one  of  our  rotative  ilry 
vacuum  pumpe,  withmechuDically  op<'rated  suction  valves  i.s  u.^ied. 

F^rnigh  steam  pressures  we  provide  ihe  steim  cylimlers  with  Mi'yor  cut-off  valves,  at 
extra  price,  producing  a  high  economy  in  steam  consumption. 

The  typo  of  suction  valves  employed  in  the  vacuum  cyliuder.s  depends  upon  the  si/.e  oi 
cylindera.  The  smaller  machines  have  valves  of  tlit^  slide  valve  ty|K;  and  the  lar^'er  machiiie> 
rotarj Talvea of  the C'orliss  type.  The  ports  are  of  very  liberal  si/e  so  as  to  oiTer  the  leasi 
p  Msible  friction  to  the  vapors  handled.  The  suction  valv<'s.  bein^'  mechanically  moved,  open 
pcoaptly  to  the  full  extent  and  olTer  no  obstruction  to  the  entrance  of  the  vapors  into  ttie 
Tacnum  cylinders,  instead  of  compelling  the  vai>or  to  overeome  the  tension  of  th(>  suction  valve 
■pringB  before  the  suction  valves  can  open,  us  in  the  onliuary  type  of  vacuum  pump.  The 
deslgnof  the  valves  in  the  vacuum  cylinders  is  >^uch  that  all  vapor  remainiiu^  in  tho  cb'araLce 
apace,  at  the  end  of  the  stroke  of  tho  vacuum  pist  in  is  removed  by  nieins  of  an  ei]uali/.ii)^'  pori 
in  the  valve,  which  connects  the  two  oppo.Nite  ends  of  the  vacu'ini  cylinder  to^'ft  her  when  the 
piston  is  at  the  end  of  its  stroke.  The  result  of  this  is.  that  the  vapors  collided  in  tht;  clear- 
fenre  space  in  front  of  the  pibton  at  atmospheric  pressure,  pass  back  into  the  larcre  vacuum 
space  at  the  back  of  the  piston,  the  pressure  on  the  two  sides  of  the  vacuum  piston  being  tlius 
e'lualized  and  reduced  to  very  nearly  that  maintained  in  th<' suction  pipe,  si)  iliat  \\  hen  the 
pis'rm  begins  to  nuike  its  return  .stroke,  instead  t>f  the  clearance  spact;  heinu' lillf'<l  with  vajMU- 
ut  atm<»!4pheric  pres.sure.  which  would  expand  atnl  ]>revcni  thi>  Immediate  prixluciion  of  a  com- 
p  t-t*.'  vacuum,  work  begins  at  once  and  p<-actically  ine  full  displacement  of  the  vacuum,  pi.ston 
Is  eff«*ctiTe  at  each  stroke. 

One  of  the  most imp<irtant features  of  this  machine  is  thai ,  althouph  it  may  be  run  at  constant 
speiHl.  the  st<'am  consumption  in  driving  it  is  in  proportion  to  tlie  work  diuur.  Thesteumand 
v;m*u um  cylinders  are  made  of  CI o.se  gramed  ca^l  iron,  as  har<l  as  can  be  macliinetl.  Steam  and 
v:icuumplstonsareof  cast  iron,  with  packing  ring's,  and  both  pistons  are  macliinrd  on  the  out- 
H  de.  The  Connei'tlng  rods  are  of  liest  open  hearth  fory^ed  steel,  arrangetl  with  siH'cial  adjusi- 
ment-s.  The  su.'am  valves  are  of  the  common  I)  lyiM-.  tit  i«  d  with  Meyi-r  cut-off  wh«  n  specially 
ordered.  In  this  case  the  steam  valvecons  sts  of  t  wo  jiarts.  the  main  and  distributing  valves. 
When  ihe  M*"yer  cut-ofi  is  useil,  the  point  of  cut  i>fT  Is  indieaietl  by  a  pointer  and  .scale,  and  the 
|K>lnt  of  cut-off  is  ad  justed  by  means  of  a  hand  win-el.  The  valve  gear  is  a  modilication  of  the 
fccentrlc motion  giving  a  quicker  mo\emeiit  of  the  vah<>s  than  is  po.ssibltMvith  tho  onlinary 
eccentric  motion.  The  beds  of  both  the  single  ai:d  duplex  tvr<^'H  are  di  sigm'd  to  resist  and 
withstind  the  severest  sirain.s.  Q'he  main  t>earings  ha^e  broail  surfaces,  wiih  adjustments  for 
taking  up  wear,  and  are  heavily  babbitted.  The  quality  of  material  and  workmanship  em- 
ployed on  these  machines  is  of  the  b<*st,  and  everything  is  subjected  to  a  ri»rid  test  and  Insm^ction 
under  conditions  as  nearly  approaching  the  working  cunditiun.i  as  possible.  1)efore  leaving  the 
factory. 

Efery  machine  Is  provided  with  centrifugal  ppecd  governor,  and  with  oiling  device. 

For  illustrations  foe  pages  C7-A  and  ffl-c.    For  sizes  sec  page  9t'\\. 
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Slas  of  openings  are  designed  for  short  lengths  of  p:pe.    S:zr 
immd  Cor  greater  lengths,  and  reduced  near  the  pump  ::'  cece>'»arv 
Wo  famish  atestra  price  special  foundation  be  i  p.ates.  use  I  as 
i  bolts  and  Russia  Iron  lagging. 
For  description  see  page  67-B. 
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Sizes  of  openings  are  designed  for  short  leniflhft  of  pipe.  Sixe  of  pipe  »houM  t^e  in- 
creased for  greater  lengths,  and  reduced  near  the  pump  if  necessary. 

VTe  furnish  at  extra  price  foundation  bolts  and  Rus^da  Iron  lagging. 

Duplex  pumps  are  made  in  three  types  :  12  inch  stroke  with  bed  plates  undvr  entire 
pump,  with  steam  and  vacuum  cylinders  mounted  on  this  bed  plate:  z8  inch  stroke  typo 
as  per  cut;  34  inch  stroke  pumps  are  of  our  heavy  tifpe  design,  specially  made. 

Fordsscription  ms  page  67-6. 
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THt  KNOWLES  MAGMA  PUMP. 


THE  KNOWLES  "  MAGMA"  PUMP. 

"HE  Knowles  "  Muffma  "  Pump  Is  illuHtrated  on  the  opposite  page.  This  pump  is  largely 
uwdln  sutrar  houHes  to  move  the  thick  Hemi-fluids  which  require  to  bo  handled  in  cun- 
srtion  with  such  work.  For  such  service  it  is  important  that  the  pump  be  made  with  extra 
ripe  pus^Kt^wajH  for  the  liquid,  and  with  the  smallest  possible  number  of  working  parts  in 
te  pump  cylinder.  To  meet  these  requirements  the  Knowles  "  Magn^a  "  pump  is  constructed 
lib  a  lar^e  suction  openiDf?.  usually  larger  than  tbe  pump  cylinder  bore,  opening  downward 
rex'tlv  into  the  centre  of  the  pump  cylinder.  There  are  no  suction  valves  in  the  pump.  The 
imp  piston  ttavcls  across  the  large  suction  inlet,  and  after  this  opening  in  closed,  all  the 
aterial  remaining  between  the  pump  pistm  and  the  cylinder  head  is  expelled  through  a 
leciul  form  of  disLhar»re  valve  arranged  to  give  a  particularly  large  and  free  opening,  ^ith 
lis  type  of  pump  it  is  ess«rntial  that  the  liquid  handled  stiuuld  flow  to  thft  pump  under  a  head. 
Thc^amc  f**aturrs  that  render  this  pump  so  particularly  dt^sirablo  for  sugir  house  Wi>rk. 
ake  It  equallv  suiiuble  for  handling  any  other  semi-tiuid  material.  It  will  successfully  pump 
lap.  whittrleail.  printer's  ink,  tar,  etc  .  etc. 
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TAIL  PUMPS. 


We  also  have  patterns  for  *  Tail  Pumps  "  similar  in  llesi^'n  to  the  alwve,  used  for  removing 
le  material  from  triple  effect  or  evaporators.  As  thcsr  pumps  have  to  work  against  a  vacuum 
a  the  suction,  they  are  fitted  with  basin  heads,  with  "drowned"  siufllng  l)Oxcs  on  the  pump 
ids.    Each  pump  has  f  (/•<>  discharge  openings. 
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WSTER  PUMP.  ^H 


J^NewLES  Patent 

COMBINED  YflCUUM  &  WATER  PUMP. 

Direct-Acting  FattErn. 

'T*HIS  compact  combination  of  our  Improved  Direct-Acting  Vacuum  Pump  with  a  water  pump,  for  use  in 
^  connection  with  the  condensing  apparatus  of  vacuum  pans,  etc.,  has  met  with  great  success  in  Cuba,  San 
Domingo,  Mexico,  South  America.  Sandwich  Islands,  and  other  sugar-growing  countries.  They  arc  also  largely 
lucd  in  the  sugar  plantations  uf  the  Southern  States,  and  in  the  condensed-milk  factories,  grape-sugar  refineries 
and  ^ue  wtM-ks  of  the  North  and  West  These  pumps  are  very  efficient  in  operation  and  will  maintain  a  steady 
and  high  vacuum,  and  will  operate  as 


Perfectly  on  the   Wet"  as  on  the   Dry"  System. 

When  connected  with  a  vacuum  pan  working  on  the  "dry"  system,  the  water  cylinder  of  the  pump  is 
iged  to  deliver  the  injection  water  to  the  tank  that  supplier  the  condenser,  or.  if  preferred,  to  the  condenser 
direcL  In  Cuba  and  other  places  where  the  "cooling  tower"  is  in  vogue  (the  injccti<.;n  water  being  used  over 
mud  over  again),  the  water  cylinder  is  arranged  tn  take  the  warm  water  di.schargcd  by  the  air  cylinder*  and 
it  to  the  "co(»ling  tower."  This  is  tlie  general  arrangement  when  working  on  the  "wet"  system. 
Conpaclness,  simplicity,  strength  and  durability  are  prominent  features  of  tlie>c  puinp>,  while  th'*  cost^  as 
with  the  usual  cumbersome  pumping  apparatus,  is  considerably  less,  litit  little  lalior  is  required  to 
i;  heavy  and  expensive  foundations  are  unncccs>ary.  The  working  parts  being  few  in  number  and 
.  in  construction,  the  cost  of  maintaining  these  pumps  in  perfect  wurkingorder  is  comparatively  a  tritle 

SIZES   AXD    FRI[:xi:S  : 


CyltadOT. 

Air 
Cylinder. 

Water 

Cylinder. 

Stroke. 

SteAin    ; 
I'ipe. 

Lxh.iUbt 
Pipt-.      1                 I'ri^c. 

RI-MARKS. 

lachn. 

Inches. 

Iiulu-s. 

In«.he>.. 

Inches.   1 

Iiuhrs. 

1 

8 

4«j'or     5 

12 

I 

»V    , 

xo 

5     or    6 

13 

l.V. 

1 53' 

la 

6     or    7 

16 

2        , 

^M 

>4 

8     or    9 

16 

»J^ 

1 
3 

i6 

9     or  xo 

x6 

2^' 

3 

i8 

lo     or  13 

a4 

2%   ' 

3       1 

30 

13     or  14 

34 

3J^  1 

4       1 

30 

32 

13     or  14 

24 

3%   1 

4        1 

30 

"4 

14     or  16 

24 

3M   , 

4        1 

ALS<J 

>   PATPKRSS   V 

l)K  LARr.l 

'.K   Sl/Ks   I 

>K    OTIIKK    I  •iMHIN.\IIONn   OF 

IVI.INDEKS. 

*  A  favorite  »ay  «ith  iis  now  ik  Id  connect  the  delivery  ii<i//l<*  i-f  th<*  .lir  cylimlcr  dtrccily  t'l  the  ••u«:tiiiu  nuz/le  uf  the 

wjter  cylinder  bv  a  suitable  pipe,  thus  '•.uiiii:  the  rxncnsc  ami  riHun  fur  a  hi)t-well  tank. 

Tnis  pipe  connection  wc  supply  .it  a  sli);ht  :idditlondl  ciKtt. 

As  shown  by  the  engraving  on  opposite  pat;e,  the  piston  nxl  stuffing-box  in  tlie  liead  of  the  air  cylinder  is 
sealed  with  water,  thus  preventing  any  possible  leak  of  air  through  the  gland  to  deterioriatc  the  vacuum  when 
pump  is  in  operation. 

The  valve  seats,  valve  bolts,  linings,  and  piston  rods  of  b<tth  water  and  air  cylimiers  are  of 

gun-metal  composition,  substantially  made. 

Combined  Vacuum  and  Water  Pumps  of  the  Crank  and  Fly-Wheel  Pattern,  see  page  71. 

CoMWliBp  Injection  and  Refrigbrator  Pimps  and  other  Sugar-Houie  Piunpt,  lee  pages  7a  and  73. 
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KN0WLES   PATCNT 

FLY-¥HEEL  VHCUUM  PUMPS. 


1 


SIZES    A 

MD    PBICBTS. 

«.. 

cji!,'!,. 

SUJ... 

'r;: 

-sr 

BEW.FlllS. 

""'■"■ 

""■■"■ 

'"*"•■ 

», 

M 

.6 

»K 

jM 

J 

16 

.8 
18 

Z 

T 

J 

~ 

■• 

,S 

'* 

J^NewLES  Patent 
OMBINED  VACUUM  &  WATER 


\  PUMPS.  I 


•-pO  ««■  lh>  <)en»n,<  „l  <hQ>e  »ha  have  1 

pr<fr,enc 

'A,*.hn-i.*bT  the  eneravim  aho..  <he  Meam,  ait  and  wa.er  cyHn.ler.  ««  mouwed  or  a  .nbilantial  l«d- 

are  made  of  the  besIfgtEed  Iron.    ThcEoycmoc  ii  Kljiitlablc  lo  any  upeed  doired.    The  air  eyiindci  it  of 

tapnwed  deiig...  The  w.lw  cylinder  iihuill  on  ogr  •■  dogbl.  cap  "  pa>»rn.  having  l..,e  y.lve  arta,  e.c. 

SIZES  AND  PRICES. 

s 

"ii^' 

"i!^*' 

li»k. 

PI,*"' 

"-■.f^" 

... 

™..i^ 

1 

:: 

• 

;• 

3W 

IM 

^ 

■      .^„,„.........„...„..™™.„..,..™.....,„...,,.       ^ 

^KTcmpHlliOK  and  e.Ifadt  from  ihe  .lean.  pl.Ion  .0  rfe  air  pi.lon,  paiifnethrnnih  the  -net  qrlhidmp^H 
^■■InhraUhid,    Full  pinlciUitiM  appIlc.iiDn.                                                                                          ^M 

^F 

^^H 

^^1 

^^1 

^^1 

i^NewLES  Patent 
1     BIN!        JECTION  &  ReFRIGERHTOR  PuMPS, 

^  dirtct-ucdne  «[cam  cylinder,  ii  especially  ■djptrd  lu  die  condebsfi^  appmtiu  of  qn^le  vacDun  ^a^ 
'double"  uid  "triple  ethca."  where  tlie  "dry"  sytlemit  u«ed — at  in  CubA.  Saa  Domuigo.  4Bd  o&iatTvn^ 
cvuntnea  where  ibe  vralcr  iupply  for  urndftiiing  purposes  is  very  lintiled- 

The  fold  waier  cylinder  devils  Che  iDJeciian  warer  to  rhe  rank'  thatiuppUet  rhccondauer,  wbilt  fhe  M 
watet cytinder  ukes  Ihe  vara  ««er  (discharged  by  the  vacuum  pump}  trom  ihc  "hoi  wdl"  Dml:  ud  punpi  11 
wtbe  "refriteraLor."oTe«Jiiig-tQWeT. 

The  hoE  water  cylinder  being  taraer  than  the  cold  water  cylinder,  it  is  jmpouible  ta  overRaw  nr  fldoj  itv 


ereyltn,: 


Thev 


wiihg. 


m  cylinder  is  dd 


The  cold  mKr  cyGndcr  bu  the  bcie  quality  of  vulcajuicd  rubber  vs 
6)t  iMler  ptdcod  with  fibniai  pncking  or  lenlhcr  cups,  ai  preTened. 

The  hoi  water  cylinder  has  hard  rubber  or  brass  valves  and  ^n-met 
with  fibrous  packing  or  Cf^mposilinn  rings,  as  preferred- 


SIZES 

KNU    PRICES  1 

'/.cfi''  uri[."i  "^L'lhff 

St™.,. 

H' 

t'^!ji«. 

p'iJS 

".„ 

B 

<> 

•M 

9 

. 

•« 

'M 

rn 

w 

'« 

i6 

'5V 

„ 

■  4 

i6 

'M 

U 

>4 

3M 

" 

" 

" 

" 

3» 
3!i 

A,^  P.TTE«N,  .„R  LW,.t  M^l,.  ,.,  OIHO  ...... 

-ruNBB-s,                   I 

:uuM  Pumps,  see  pagei  6^,  65,  66  6;  and 
Vacuum  and  Watbr  py«re,  w 


!>ined  as  above),  see  page  9, 


i^NewLEs  Patent 

Combined  "Sweet  ¥ster"  &  Syrup  Pumps. 

Fnr  "DaublB  EifRRts  "  and  "Trlpla  Effects,"  Etc. 

'■'HE  pumping  plant  of  a  plantation  sugar  house  is  considerably  simplified  by  the  use  of  Knowles  Improved 
^  Combined  "Sweet  Water"  and  Syrup  Pump,  lliis  machine  combines  efficiency  and  simplicity  with 
economy  in  the  use  of  steam. 

The  steam  cylinder  is  placed  between  the  "sweet  water"  punip  and  the  syrup  pump,  to  both  of  which  it  is 
directly  connected — the  general  arrangement  being  similar  to  the  engraving  on  page  68. 

The  "sweet  water"  pump  is  intended  to  drain  the  heating  coils  of  the  second  and  third  vacuum  pans  of  a 
"triple  eflfcct,"  or  the  coils  of  the  second  vacuum  pan  of  a  "double  effecL" 

The  syrup  pump  takes  the  boiling  syrup  from  the  last  "  efiect "  pan  and  pumps  it  to  the  "  strike"  pan. 

SIZES   AND    PRICES: 


Steam 
Cylinder. 

Inches. 


Sweetwater 
Cylinder. 

Inches. 


Juice 
Cylinder. 

Inches. 


Stroke. 
Inches. 

7 

12 
12 


Pixhaust 

Pipe. 

Price. 

KKMARKS. 

Inches. 

I 

xK 

xK 

2.^ 

COMBINATIONS   OP  CYLINDERS. 

Doth  pumps  have  gun-metal  composition  cylinder  linings,  valves,  valve   seats,  pistons,  piston  rods 

SUGAR-HOUSE   PUMPS. 

The  Improved  Knowles  Pumps,  as  arranged  for  sugar-huusc  work,  whether  for  refinery  or  plantation,  arc. 
witlKnit  exception,  the  most  efficient  and  durable.  They  will  pump  cane-juicc  ("  Gurapo  "),  syrup  ("  Meladura") 
and  molasses,  etc.,  with  the  greatest  freedom,  having  pump  valves  especially  designed  for  the  purpose. 

SIZES,  CAPACITIES  RJS[D   PRICES: 


Steam 

Pump 
Cylincier. 

Inches. 

Stroke. 
Inches. 

Gallons 

Steam 

I:xhaust 

Suction 

Deliver^' 

Cylinder. 
Inches. 

per 
Stroke. 

Capacity  per  Minute 
at  Ordinary  Speed. 

Pipe. 
Inches. 

Pipe. 
Inches. 

Pipe. 
Inches. 

Pipe. 
Inches. 

Price. 

4 
5      i 

5 

•a7 

125  Strokes,  33  gal.s. 

M 

Y 

2 

i>i 

7 

•39 

125        "        49     " 

Ya 

I 

»K 

S% 

S% 

7 

•72 

195       "        90     " 

Ya 

I 

aK 

6 

19 

1-47 

100       "      147     " 

H 

I 

7% 

XO 

X.66 

100       "      x66    " 

I 

»K 

8 

X9 

1-47 

100       "      X47    " 

I 

xK 

8 

7 

X9 

9.00 

100       "      200    " 

I 

13^ 

8 

8 

X3 

2.6z 

xoo       "      261     " 

1 

z 

IK 

LARGER   SIZES  TO  ( 

)RDER. 

The  linings,  valves,  valve  seats,  pistonj,  piston  rods,  etc.,  of  the  pump  cylinders  are  mad'  of 

die  best  Kun>nietal  composition. 

When  pumps  are  ordered  to  have  pump  cylinders  made  entirely  oi gun-metal  com^siiionj  we  use  special 
E^t  pntmns  for  this  purpose,  charging  only  for  the  additional  cost  of  composition  metal 
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KHOVLES  PflTEMT  LOltf-PRESSORE  PUMP. 

with  Huid  Power  Atlubiiuiit. 


J^NQWLEis  Patent 

LO¥-PRESSURE  PUMPS. 

For  Public  and  Private  Buildings,  etc. 

THE  Knowles  Low- Pressure  rumps  are  constructed  similar  to  our  regular  boiler-feed  pumps— >the  only 
difierence  being  that  in  the  former  the  steam  cylinders  are  much  larger  in  proportion  to  the  water  cylinders, 
ther^T  enabling  them  to  be  operated  by  steam  pressure  rsmgin^  as  low  as  three  to  ten  pounds  per  square  inch. 
Tnese  pumps  are  principally  used  lor  elevating  water  in  buudings  where  the  low-pressure  system  of  heating 
i^paratus  is  in  operation.     They  are  perfecdy  positive  in  operation  under  any  pressure — no  matter  how  low. 
They  work  vntkout  noise^  are  easily  managed  and  not  liable  to  get  out  of  order. 

SIZES,  CilPiiCITIES  iLMD    PRICES: 


Steam 

Water 

Stroke 

Gallons 

Cylinder. 

Cylinder. 

per 

iBches. 

laches. 

Inches. 

SUoke. 

6 

a 

6 

.08 

l« 

«Ji 

7 

.14 

3  , 

7 

.ax 

zo 

3^ 

xo 

.40 

lO 

33^ 

ra 

.50 

la 

4 

xa 

•64 

xa 

A% 

xa 

.82 

»4 

5 

xa 

1.02 

ALSO   1 

WAITER  NS 

*  Capacity  per  Minute 
at  Ordinary  Speed. 


X25  Strokes,  11  eals. 
a6      " 


xas 
X25 

"5 
100 
100 
100 
100 


it 


50 
50 
64 
82 
102 


Steam 

Exhaust 

Pipe. 

Pipe. 

Inches. 

Inches. 

K 

X 

X 

iK 

I 

iK 

i5< 

iM 

iK 

iM 

2 

aM 

a 

254 

^% 

3 

Suction 
Pipe. 

Inches. 


a 
a 


•a 

< 


Discharge 
Pipe. 

Inches. 


X 

•a 


Price. 


•  Twice  the  above  capacities  can  be  had  in  emergencies ;  but  for  continuous  work  wc  advise  about  half  the  speeds  stated. 

Every  pump  has  suction  and  delivery  openings  on  both  sides ;  consequently,  connections  can  be  made  on 
dther  side  desired.  When  ordering  a  pump,  it  is  necessary  to  give  height  water  is  to  be  pumped,  also  ^e 
mojcimum  quantitv  required  per  hour ;  also  state  steam  pressure  carried. 

The  Patent  Hand-Power  Attachment,  as  shown  in  engraving  opposite,  is  furnished  on  the  first  three 
fiaes.     It  is  very  convenient  for  hand  pumping  when  steam  is  down. 

HP*  Wc  aUo  furnish  these  pumps  arranged  with  Independent  Low- Pressure  Uoilcrs,  t;six'cially  designed  for 
doaxustic  service.     Prices,  etc.,  on  appUcadon. 


VERTICAL  FEED  PUMPS. 

For  LacamatlvGs,    StEam  Launches,  Etc. 

FOR  feeding  boilers  of  locomotives,  steam  launches,  steam  yachts,  and  f(.)r  other  places  where  floor  space  it 
very  limited,  these  Improved  Vertical  Pumps  are  especially  adapted.  They  are  double-acting,  and,  being 
very  compact,  take  but  litde  room.  They  are  eflTicient,  reliable  and  durable.  Bemj;  posithw  and  continuous  in 
their  action,  they  deliver  a  steady  stream  of  water  to  the  boilers  at  any  speed  desired. 

For  locomotives  they  can  be  placed  in  any  convenient  position — vnider  the  foot  board^^,  if  preferred.     Kor 
steam  launches  and  steam  yachts  they  are  usually  bolted  to  the  side  of  the  boilers. 


SIZES,    CAPACITIES   ANU    PRICES: 


No. 

Steam 
Cylinder. 

Inches. 

Water 
Cylinder. 

Inches. 

Stroke. 
Inches. 

0 

X 

a 

3H 

4 

a 

4 
4 

5 

(•allons 

per 
Stroke. 


■05 
.07 

•15 


*  Capacity  per 

Minute  at 

Ordinary  Speed. 

6  Gallons. 
10'^     •* 
16         " 


Steam 
I'ipc, 

Inches. 


F.xh.'uist 
Pipe. 

Inches. 


Suction 
I'ipc. 

Inches. 


Delivery 
Pipe. 

Inches. 


Price. 


LAR(;fa:K    SIZES    TO   OKDEK. 


•  Twice  the  above  capacities  can  be  had  in  emergencies ;  but  for  continuous  work,  such  as  boiUr-fccding,  about  half 

the  capacities  stated  is  fair  work  for  rejj^uiar  duty. 

These  pumps  provided  with  our  hand-power  attachment  without  extra  charge.    By  this  Patent  Attachment 
the  pump  can  be  worked  by  hand,  when  steam  is  down,  for  filling  boilers  after  "  blowing  off,"  washing  decks,  etc. 
Patterns  also  for  veriual  Tank  or  Light  Service  Pumps,  Marine  PuMfs,  cv:,. 
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KHOWLES  PATENT  HYDRAULIC  PRESSURE  PUMP. 

SINGLE   CYLINDER  PHTTERM, 
With  DnuTilo-Bctlog  Outalda  ConoBotHd  PlQnaop*. 


m.      ULIC  PRESSURE  PUMPS. 


Tdf  StBBl  Wt 


i,  MbI  Fac 


=  3.  PlpB 


2f  itrks,  Paper  Mills,  Catbm  and  Qlher 


■Jtd  punching  nL 
eombihing  grrM  i 


Thcie  bydniulic  pumpa  bj 

cftcTBicd  )u(onutiatlv  1°  ru° 

Oa  vimc  of  t!u]  laF£«l  hydni 


icring  Hydraulic  PrvHure  Pump*  Ibr  waddtig  bj* 
L:DiDplH:aLJan  of  gcara,  fly-wbvcli,  bdb^  puDey^  etc 
nungtheawncnorihelaigcSaulhcmCDIlonpRsscsiuidaUmab.  1 
re  ■!»  eftpedallr  adjiptcd  fat  Dpemdne  hydnuUt  cranes,  IDun^  miichio«.  hyiinulic  lin 
:hina,  ujd  bydrauUc  pmtti  of  oU  kladi-  They  in  biult  li-oin  new  md  imprwolda 
renglh  and  p;iwct  with  tiiBpUd^  luul  dunlulity.    We 


a  of  IWD 
resi  the  ] 


(teiidy,  conlinuoiu  flaw  of**! 
ppecd  pofesble,  Ifdaiml,  iheyai 
~     -  '     work  lo  be  perrDrratd. 

imalually.    The  lowe«  po«r  too 


SIZES  ATTU    PRICES: 
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KNewLES  Patent 
mmUC  PRESSURE  PUMPS-&.HT,HBED 
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.  of  pumpt  in  uUe  aa  pufa  j. 


UPLEX  HYDRHULIC  PRESSURE  PUMPS. 

h«n  brOgattMiea  «  pace  79.  wt  lUo  miln  our  inproYtJ  HydriiSc  Pimun  I'-^if  w  *«  ^y** 


THE  KNOWLES 

HORIZONTAL   POWER  PUMP. 

Single  Cylinder  Pattern. 

THK  cut  on  opposite  page  shows  one  of  our  improved  power  pumps,  Double  Acting 
Single  Cylinder  pattern,  fitted  with  gears.  We  also  make  the  same  pump  designed 
*  to  drive  directly  by  belt,  without  intermediate  gearing.  This  style  of  pump  has 
suction  and  discharge  valves  above  the  cylinder  barrel,  and  is  d'isigned  to  stand  a  water 
pressure  of  loo  pounds  per  square  inch.  Adjustments  are  provided,  so  that  wear  can 
be  taken  up  in  all  bearings,  slides,  and  other  parts  subject  to  wear.  Every  part  is  care- 
fully proportioned,  and  material  and  workmanship  are  of  the  best.  All  gears  and 
pinions  have  machine  cut  teeth. 

The  1)est  gun  metal  composition  is  used  in  the  linings,  valve  seats, 

and  pi.stons,  the  latter  being  suitably  packed  for  hot  or  cold  water  or  other  liquids. 

Heavy  balance  wheels  are  provided  for  all  sizes. 

The  capacities  in  the  table  below  are  figured  at  the  moderate  speed  of  So  feet  piston 
travel  per  minute ;   this  can  be  increased  if  desired. 

We  have  patterns  also  for  power  pumps  arranged  with  inside  or  outside  pluftgerSy 
r-uitable  for  gritty  or  bad  water. 

When  sending  inquiries  or  orders,  always  state  the  pressure  against  which  pump 
A'ill  have  to  work. 

SIZES  AND  CAPACITIKS. 


k.     •^ 

n 

£  5 

?   3 

*t  1. 

0 

C  — 

z  o 

w 

o  o 

c  ':^ 

•< 

"  > 

H'^ 

If. 

"5  «* 

•z^ 

5  3        .£  2 


1 

3      1 

6 

..^6 

29 

2 

i'4  i 

6 

43 

35 

2 

3«  ' 

6 

•57 

46 

2 

4 

6 

r/j 

52 

2'A 

3« 

10 

-72 

35 

2% 

3V 

lO 

.96 

46 

2'A 

4!< 

lO 

i.ii 

54 

3 

4« 

lO 

f.3« 

w5 

3 

m 

3 

lO 

1.70 

82 

3 

6 

12 

2.93 

"7 

4 

7 

12 

4.C0 

160 

5 

8 

12 

5.22 

209 

5 

^V2 


2]rt 

2Y2 

2'A 
4 
5 
5 


Code 
Word. 


Klusion 
Klusive 
Elusory 
Eluted' 
Eluting    ' 
Eluxate    : 
El  van 
Elvish 
Elysian    ' 
Emaciate 
Emanate  I 
Embale 


Hb 


c  £  *^         5  c 
Z  '-X 


— «    c 

21=  I  .2 

mm      ^^  *  A^ 


\) 
10 
10 
10 
I  2 
IJ 
12 

I  \ 
\\ 
\(i 

16 


I  2 
I  2 
If) 

-M 
12 

16 

16 

16 
24 


f).6o 

S.n 

10.86 


264 

3-^^> 

32^^ 
326 

470 


16.32 
11.74 
15.66 !  470 
-3  4H  i  470 


21.32 
32.00 

27.«4 
41.76 


640 
640 
836 
836 


6 

6 

6 

6 

8 

8 

8 

10 

10 

12 

12 


6 
6 
6 
6 
6 
6 
6 
8 
8 
10 
10 


('ode 
Word. 


Embalmer 

Embank 

Embargo 

Embase 

Embattle 

Embay 

Ember 

Embezzle 

Emblaze 

Emblem 

Embody 


ALttO  PATTERNS  FOR  LARGKR  SIZES  OR  COMBINATIONS. 
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KNOWLES    PATENT    POWER    PUMP. 


THE  KNOWLES  HORIZONTAL 

DUPLEX   POWER   PUMP. 

Piston,  or  Inside  Plunger  Pattern.   Girder  97  Frame. 

T^HE  Duplex  form  of  Power  Pumps  we  recommend  for  water  works  service,  for  supplying 
^  hydraulic  elevators  and  for  such  other  places  as  require  a  very  steady  or  heavy 
pressure  with  uniform  action.  These  pumps  can  be  geared  directly  to  the  jack 
shaft  oi  turbine  water  wheels,  or  can  be  driven  by  belt  or  gear  connection  from  line 
shafting  run  by  water  or  steam  power.  For  hydraulic  elevator  work  they  are  often  driven 
by  gas  engines. 

These  pumps  are  carefullv  designed  and  built  with  great  thoroughness.  Each  water 
cylinder  is  double-acting,  and  is  arranged  with  lining  and  valve-seats  of  composition. 
The  crank-shafts,  connecting  rods,  cross-heads,  gears,  etc.,  are  well  proportioned  and 
made  of  the  very  best  materials.  All  bearings,  slides,  etc.,  are  arranged  for  taking  up 
wear.  The  cranks  are  set  at  right  angles  ;  as  shown  by  the  engraving  on  opposite  page, 
these  pumps  are  arranged  with  heavy  band  wheels. 

All  gears  have  machine-cut  teeth.  All  sizes  in  the  following  list  can  be  made  for 
water  pressures  as  high  as  130  pounds  per  square  inch.  We  have  also  many  patterns 
for  pumps  of  this  type  designed  for  lighter,  and  for  heavier  pressures  than  the  above. 
As  the  cost  of  a  power  pump  depends  largely  upon  the  pressure  it  must  be  suited  for, 
always  in  sending  inquiries  or  orders  state  the  water  ^.r'^ssure  pump  must  develop,  as 
well  as  the  capacity  required. 

SIZES  AND  CAP.ACITIKS 


Diunetcr 

Stroke. 
6 

(lailons  per 
Kevoliition 
(Roth  Cyl- 
inders). 

1. 14 

(iailons 

per 
Minute. 

1 
Suction 

3 

DischarKf. 

1 

•» 

Code 

Piston 
I'allern 

Word 

of 

Cylioden 

Inside  Plunger 
Patten,. 

3V 

92 

Emphasis     |    Emulous 

4H 

6 

'•39 

III 

2          1 

Emphatic         Emulsion 

5>i 

6 

2.47 

198 

4 

Enipight           Emulsive 

5 

12 

4.08 

163 

4 

Empiric         |    Enable 

6 

12 

q.88 

235 

4 

Emporium    '    Enabling 

7 

12 

5.00 

320 

5 

Empower      ,    Enact 

S 

12 

10.44 

418 

8 

() 

Empress           Enacting 

9 

12 

13.20 

528 

10 

8 

Emprise        1    Enactive 

10 

12 

16.28 

651 

10 

8 

Emption           Enactor 

10 

18 

24.42 

651 

12 

10 

Empurple         Enambush 

12 

12 

23.48 

940 

»2 

10 

Empuse            Enamor 

12 

18 

35-20 

940 

12 

10 

Empyema 

Enarmed 

12 

24 

46.97 

940 

M 

12 

Empyreal 

Enate 

M 

18 

48.00 

1280 

U 

12 

Emulate           Enaunter 

»4 

24 

64.00 

1280 

M 

12 

Emule 

Encamp 

16 

18 

62.66 

1670 

16 

'4 

Flmulge 

Encamped 

16 

21 

8355 

1670 

16 

M 

Emutgent 

Encanker 

ALSO   PATTKRNS   FOR    LAKGKK   SIZES  OK   OTHBR   COMBINATIONS 

The  capacities  are  figured  at  moderate  speed,  namely,  80  feet  piston  travel  oer 
minute.    This  speed  can  be  increased  if  desired. 
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VERTICAL    TRIPLEX  BELTED    POWER    PUMP. 

Siie,  .16        Style  B. 


KNOWLES 

BELTED 


VERTICAL  TRIPLEX 
POWER     PUMP. 


IKBS,   C 

PACir: 

S,    AMD 

QIHEN 

lUN 

—  KOR 

30°  " 

:fei-   LI 

IT. 

h 

1 

i 

s, 

1 

ii 

1 
1 

1 

1 

i 

^ 

Ralio 
G«r. 

DLiii.n«on.o.«jll, 

II 

1 

S 

1 

y 

1 

iX 

"a~ 

65 

.0319 

19 

^ 

^D 

l?4|     S'O' 

Dabble 

■  y 

*3i 

6o 

.0780 

4.6 

•      I^ 

'i.   s  ■■  1 

'Dabsler 

« 

s 

.1224 

(3. 1 

•  3^ 

'Jin 

.}^    5  ■■  . 

|Dado 

3ji 

3 

.i9r! 

9-5 

TM">i(U 

^H    S  "  1   . 

Daffodil 

»S 

4 

"M 

i«  ■«  H 

'5   3       S  •■  '  1 

■jJ=EB« 

3 

4 

.6.5 

i^3^ 

B 

'5    3        5  "  ' 

4 

4 

*9-3 

B 

20    3     ,  5  ■'   1 

.Dairy 

4       A 

■9787 

39' 

B 

M   3       5  ■■  . 

"DahlLa 

S       £ 

^ 

'■530 

Ci.2 

3 

B 

26  i     ■' , 

;  Dally 

s  '! 

40 

81.6 

3 

B 

.10  5    5  •■ ' 

Damask 

6S    ft 

4fi 

3'°48 

'37 

4 

B  30   6     1   5  ■■   . 

1  Damper 

Jt        S 

40 

S=" 

:o3 

B  3*   6       5  ••  • 

Damsel 

8     ro 

<o 

6-5-'5 

20 1 

4 

B|42   r,    1  5  •■  : 

1  Dander 

8     i: 

40 

7-Kj.l 

3'4 

; 

a!«    6       6  ■'   J 

Dapper 

9     10 

-10  S.IC2 

330 

5      A'4-'6     1  6  "  I 

1  Darkly 

9     i; 

■10  i  9.915 

397 

?      A   42   8       6-1 

-Darling 

iD    l.!.I« 

4^ 

"      -^iH-..^..    ^  "  '   1 

-  D^islard 

n      12 

^0  m.8m 

50^ 

s 

7     |Ah7|,o      f,  ■■   ,   , 

Dauber 

4O.i-.0-'S 

70s 

S      A   48  >o    '  C"   I 

'Daunted 

1-1. 

■I 

■|o 

20.C«S 

H::? 

'°  . 

^. 

A 

4S_ 

^*_ 

_f>  ■•    I 



. 

Dazzle 

ii 

ll 

i 

1: 

i 

1 1 

Pulleys. 

s: 

ii«i..n!i  0 

J- 
■3 

!& 

w^d. 

xl 

"   !=       'H\.2  '             '5        i     ■    := 

~^'   15 

■^  .GJlK 

.      2    E   :0;   3   15.0.   ,    '    ■ 

'Kaciive 

<-,    40 

.1)787 

39 

2      2    E   20      3    ,4"    1    I 

Factorage 

i 

fi    40 

1.510 

6, 

3    5    EimI  4      .1  ■■  T 

,            Factotum 

S  '  40 ;  2.640 

81 

3  13  k!»:  4 

Factual 

f'i 

8  .40,  3-l4« 

"37 

'*    -« 

E 

26 

5 

iFactnre 

K  :  40  1  3t><fi 

"59 

J      4 

H 

J-i 

5 

ili  t.>ii 

1  Faculty 

S 

8    40     5-^^J 

308 

5    4 

E 

J« 

6 

^Facund 

S 

IG    I40I    0.5:5 

261 

5      4 

E 

1*5 

■5 

5 " ' 

:Faddle 

8 

II    140       7.B33 

10    40    8  2I2 

3T4 

S     4 

K 

36 

6 

5  ■' ' 

Fadelew 

9 

330 

6 

F 

30 

S 

5  ■■ ' 

Fairly 

9 

'3  '40    9-915 

397 

6      5 

F 

-lo 

5 

5  ■'  " 

Fuineai 

ti    40  12.243 

490 

«  ■  7 

y 

3* 

6 

5  "  ' 

Fairy 

12     40  [4.811 

592 

F 

JO 

6 

4.'85toT 

f-r- 

1!      40    17.628 

705 

10    g  'f 

41 

a 

5  to  I 

ii_ 

"    '"i""! 

8=7 

Jl.  s  IL 

4: 

8 

5"   ' 

1 
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KNOWLES  IMPROVED  DUPLEX  PUMP. 


•'STANDARD"  iu>v.«,?.^«^'^'^^'^^*  ■eKVYL-w&. 


K^NeWLElS    IMPRGVCD 

DUPLEX   STEffiM    PUMPS. 


"STANDARD"  (Lonff  Stroke)  PISTON  PATTERN 
For  Peedinff  Boilers.  Etc 


"Y  *C  3icct  a  prcfercBOC  occasioaally  expressed  for  a  well-made  inexpensive  duplex  pump,  to  work  again  i 
Moderate  pwiinrt,  with  clear  water,  such  as  operating  hydraulic  elevators,  pumping  into  the  tanks  a' 
bttildiim,  feedlac  boilert,  etc,  we  have  built  a  complete  set  of  p&tterns  embodying  many  decided  improve- 
SMBts  npoa  the  duplex  pumps  commonly  found  in  the  market. 

la  th«  Knewles  Improved  Duplex  Pumps  plain  slide  valves  are  used  of  the  most  durable  form,  worked 
by  a  very  almpla  and  adjustable  valve  motion  of  improved  design.  The  water  pistons  and  valves  ar* 
adapted  to  Iha  liqiiid  to  be  pumped.     The  water  cylinders  are  brats  lined. 

TIm  vdglit  of  thcae  pumpa  Is  from  ten  to  twenty  per  cent  greater  than  the  duplex  pumps  of  other  mak- 
built ;  they  also  have  the  advantage  of  longer  stroke,  and  as  the   wear  of  the  pump  de« 
i4MllMBUBb«rofriravr#«/#of  motion  made   in   a   given  time,   their  durability   is   proportionately  in- 
by  tfllt  fnture.    Another  great  advantage  in  the  longer  stroke  is  the  smaller  amount  of  steam 
It  of  leu  clearance,  for  a  given  amount  of  piston  rpeed. 
SIZES,  CAPACITIES  AND  PRICES: 


4 

7 

4» 

1 

6 

\% 

%% 

'^'H 

«oH 

la 

so^ 

ij 

■4 

■4 

i8 

Strokes 

per  Miaute 

of  each 


Ordlaary 
Speed. 


Capacity 

of 

both  Cyllndani 

at  Speed 

stated 

Steam 
Pipe. 

Hi. 
haust 
I'lpe. 

Suction 
Pipe. 

iper  Minute). 

(Valloas. 

Inches. 

Inches. 

Inches. 

75  to  900 
75  to  150 
75  to  150 

75  to  "5 
60  to  lao 
50  to  xoo 
50  to  100 
50  to  100 
50  to  too 
50  to  100 
50  to  too 
50  to  xoo 
50  to  100 
50  to  100 
50  to  xoo 
50  to  xoo 
50  to  xoo 
40  to   70 


9  to      18 

H 

Vi 

»5  to      30 

% 

Va 

36  to      72 

Yk 

»K 

58  to     97 
8a  to    164 

I 

iJi 

x^ 

»J4 

X02  to    204 

154 

iH 

147  to    294 

I« 

iH 

X47to    294 

a 

^\i 

aoo  to    Aoo 
300  to    600 

2 

a« 

2 

aH 

300  to   600 

a '4 

3 

450  to    900 

a^^ 

3 

450  to   900 

3 

3 

587toxx74 

3 

3 

450  to    900 
587  to  1x74 

3 

3 

3 

3 

800  to  1600 

3 

1 

960  to  x68o 

4 

lUMTS  nrran  witm  conroainoN  mston  kuus.  btc,  ar  a  kuoHT  aduitioiiai.  coax. 


Uftat 


or  Tank  Duplex  punpt,  aee  pARes  9s-a  and  ^\. 


.^ 


KNOWLES  SPECIAL  DUPLEX  PUMP. 


The  Knowles  Special  Duplex  Pump. 

Pressure  PatUrn,  for  Boiler  Feeding,  Etc. 


'T'HE  cutoD  opposite  page  shows  one  of  ourspecial  pattern  duplex  pumps  (siae,  6«4Jt( 
^  These  pumps  are  provided  with  doable  acting  water  pistons,  and  are  suitable  t 
Wier  feeding,  fire  service,  or  for  genertil  purposes.  The  water  cylinders  are  bra 
lined,  and  the  water  pistons  are  arraoged  so  that  the  packing  may  be  readily  renewi 
vlien  required. 


.1 


■, 

1)< 

a> 

i 

3K     5 

S'* 

A% 

A 

T*t 

S 

4X 

■0 

9 

1" 

10 

7 

10 

14 

7 
7 

In 

U  .0 

r4 

8«   10 

if> 

8)i  '10 

iS4 

85i   to 

10  V  ,10 

14 

16 

10  Ji 

10 

Capacity  of   E^'Si'   I  j 
Sirokts  per    Bulli  C>:Iiii.  ]8.=- a.w   t.& 


6.66  I  75  '■ 
6.66  I  75  " 
10.44  ,  50  " 
'.°-l.-tJ_5"_l. 


3001"  "m 

1      8    ^i    Ji 

l_^ 

H 

GiiM)le 

Gallisme 

J50I       8- 

so    >i|   Ji 

G.iblet 

Gallitos 

atx)     30' 

40i  !i    ?i 

1  (.adding 

Gall  i  vats 

8"'  ?;  1 V 

i,-i 

CafEer 

Gallivespa 

150'     66' 

lOOI        |IK 

3 

Gaffle 

Gulliwasp 

150     85  • 

iJ5'^''ui 

Giii^ling 

Galliziano 

150    100  ■ 

■.SoiJi  .-i 

3 

Gaitty 

Giillizzi 

125     lOf' 

170' ili  i'A 

3 

G.^ily 

Gallloch 

125    1.15' 

130.1,41 

3 

Galiiablc 

Gallofecis 

125    iHo' 

300  Oil 

5 

4 

1  Gainful 

Gallois 

"5'  a45* 

4io'ik2 

6 

5 

■  GainlcKs 

Gallomant 

"Sl  »45' 

4io3!i3 

6 

5 

Gainsay 

Gallonanir 

'25    ^4.5 

4lo3!S3 

6 

5 

Gain.sliinil 

GiiUoiiassi 

ia,S  jfiS  ' 

6io'2«;, 

6 

.1 

Gairish 

(iallonatu 

"3,  36.S  * 

6io2;s3 

6 

5 

'  (}iiiter 

(lullonerai 

'2.1'  iS.-i' 

6 10' 2 1.  3 

6 

5 

1  Galaxy 

Galloon 

"S   .^^5' 

6103      .,1: 

5 

Galbiilus 

Gnllnoned 

"5   S.W' 

«9"l'.S3 

1  Galiul 

Galloiiaile 

"5  5.y>' 

«9".^>i  3 

S 

7 

Gallant 

Gallophob. 

li.'i  56"' 

WS  2,'i  3 

1  ( lalliile 

Galloping 

ii.S  560' 

93.S3      3.'i 

S 

Galk-ass 

Galloruni 

II.S,  560' 

935  4      5 

7 

1  GallcKo 

Gallowgla! 

113    73"* 

1220  i'A  .1 

1  Galleon 

Gallows 

"5'  7.^0' 

12203      3.'i 

!  G:ilk-ry 

Gallreieh 

i»5.  73"* 

12204      5 

8 

1  Gallianibic 

Galluche 

115    990' 

\f'f"2\il, 

1  (-.allien 

(inllula 

115   990' 

[66..  1      i.'i 

1  (;aMlar(l 

(iallulasco 

115!  990" 

I66..4     S 

1  Gallic 

Galliilorun 

2.KX,,l       ,1'i 

14 

G:i]lican 

Gnllulos 

ln>  1000  ' 

200,,.  4     ,s 

II 

'  Gallicism 

GalUilum 

A  slight  additional  charge  is  tiiade  when  puniiM;  arc  fitted  with  brass  pistons  a 
brass  piston  rods. 

To  designate  the  sizes  give  the  diameter  of  steam  and  >HaJjn  cj\vn&«t%vcA\eHC!e 
(iTvke,  or  use  code  word. 


i 


^t  r*'^ 


KNOWLES  IMPROVED  COMPOUND  DUPLEX  STEAM  PUMP. 

"Standard"  [Lone  Strokcl  Pistan  Pattern. 


t.^*oiwjmaKm™ij..^ 


K'NeWLES   iMPReVED 

COMPOUND  DUPLEX  STEAM  PUMPS. 


•  • 


STANDARD"  (Lonfir  Stroke)  PISTON  PATTERN. 


*T^H£  compotind  arrangement  of  steam  cylinders  for  our  Improved  Duplex  Pumps  is  for  the  purpose  of  using 
^  steam  expansively  —  the  same  as  in  a  regular  cut-off  steam  engine  —  thereby  saving  about  one-third  of 
A*  steam  necessary  for  a  plain  duplex  pump,  and  consequently  requiring  less  boiler  capacity. 

The  steam»  after  use  in  the  high  pressure  steam  cylinders,  is  expanded  into  the  low  pressure  steam 
CfpfiDders,  without  complication  of  working  parts,  or  expensive  valve  gear. 

Proprietors  of  large  buildings,  managers  of  public  institutions,  and  officers  of  town  and  village  water  works, 
vO  fully  appreciate  the  advantages  gained  by  the  use  of  the  compound  system,  as  the  saving  in  fuel  will  more 
dun  justify  the  additional  first  cost  over  the  ordinary  duplex  pumps. 

The  engraving^  opposite  shows  onr  Compound  Dnplex  Pump,  with  "Standard"  piston 

pattern  water  end. 


SIZES,  CAPACITIES  AND  PRICES  i 


CyUadcfs. 
laches. 


Hlfh 


Low 

PrcMurc 

Steam 

CjrliMlcn. 

laches. 


8  and  is 

8  and  sa 

t  and  19 

8  and  la 

t  and  IS 

to  and  s6 

to  and  i6 

to  and  i6 

ta  and  i8 

ta  and  s8 

ta  and  i8 

la  and  i8 

ta  and  i8 

ta  and  z8 


Wstcf 

Pluag- 
ers. 


laches. 


6 


«4       . 

14  and  ao 

14  and  ao 


wg 


ioJ< 


Stroke. 


laches. 


GalloM 

Strokes 

P««' 

per  Minute 
of  each 

Stroke 

of each 

Piston. 

Piston. 

"•47 

50  to  100 

a.  00 

50  to  100 

3.00 

50  to  zoo 

If. 

50  to  zoo 

50  to  zoo 

3<» 

50  to  zoo 

tr. 

50  to  zoo 

50  to  zoo 

tp 

iZ 

50  to  zoo 

35  to    70 

50  to  zoo 

40  to    70 

8.00 

50  to  zoo 

za.oo 

40  to   70 

^g 

40  to   70 

40  to    70 

za.oo 

40  to    70 

Capacity  of 

both  Water 

Cylinders  at 

Speed  Stated 

■(per  Minute) 

Gallons. 


Z47to 
300  to 
300  to 
450  to 

58710 

300  to 
450  to 
587  to 
450  to 
5^0  to 
587  to 
704  to 
800  to 
960  to 
540  to 
704  to 
960  to 


The  steam  cylinders  of  above  pumps  are  proportioned  to  use  steam  at  a  pressure  of  not  less  than  40  lbs., 
Aid  not  exceeduig  60  lbs.,  in  order  to  secure  the  best  economic  resulu. 

When  it  is  desired  to  increase  the  water  pressure,  as  in  case  of  fire,  etc.,  a  branch  pipe  from  the  regular 
fiMm  eonacction  should  be  made  to  the  low  pressure  cylinders,  when  pump  is  piped  up.  The  valve  on  this 
ennection  can  be  opened  tuflSciently  to  give  tlic  amount  of  direct  steam  from  boiler  that  may  be  necessary 
la  Mcure  the  water  pressure  desired. 

*«*  The  ^>plication  of  our  Independent  Air  Pump  and  Condenser  (particulars  of  which  are  given  on  pagai 
54  and  55)  to  the  larger  sixes  of  above  pumps,  serves  to  increase  their  economy  to  a  atiU  higher  d^iaa^  and 
aho  does  away  widi  the  noise  and  nuisance  of  steam  exhausting  into  the  atmosphera. 

CoMfOUWD  CowpBHsntQ  DtJPLBX  PvMPiNo  Enginks  Foa  WATsa  WoKSa,  ate,  aea  ntal  tuo 
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KNOWLES  IMPROVED 

Compound  Condensing  Pumping  Engines. 

DIRBCT-ACTINQ  DUPLEX  PATTERN. 
For  Water  Works  Service  of  Cities,  Towns  and  Villages,  Iron  and  Steel  Works,  etc. 

THE  Direct- Acting  Compound  Condensing  Pumping  Engines  of  Knowles 
Improved  Duplex  type  are,  without  exception,  the  most  desirable  pumping 
engines  that  can  be  adopted  for  use  in  water  works  pumping  stations,  and  other 
places  where  strict  economy  in  the  consumption  of  fuel  is  considered.  These 
pumping  engines  are  built  from  new  designs  combining  the  latest  improvements, 
and  we  can  confidently  say  that  they  are  models  of  superior  workmanship, 
economy  and  efficiency. 

They  are  considerably  less  expensive  in  first  cost,  and  require  less  attention 
and  repairs,  than  any  form  of  rotative  or  •* Cornish"  pumping  engines  in  use. 
No  costly  engine  houses  or  massive  foundations  are  necessary ;  while  the  econom- 
ical advantages  resulting  from  the  expansion  and  condensation  of  steam  are  very 
effectively  obtained  without  the  complication  of  parts,  such  as  cranks,  fiy-wheels, 
eccentrics,  journals,  connecting  rods,  slides,  working-beams,  etc.,  which  are 
always  liable  to  derangement  and  subject  to  lost  motion  and  excessive  friction* 
to  say  nothing  of  the  expense  for  the  increased  attendance,  lubricants,  etc. 

In  these  Improved  Pumping  Engines  there  are  but  two  sets  of  working  parts 
— /.  ^.,  the  main  piston-rods  with  their  steam  pistons  and  water-plungers,  and 
the  steam  valves  with  their  valve  rods  and  valve  gear. 

Having  a  full  set  of  patterns  for  all  sizes — from  one  million  to  fifteen  million 
gallons  capacity  per  diem — and  superior  manufacturing  facilities,  we  are  prepared 
to  construct  and  erect  at  short  notice  the  most  complete  pumping  works.  We 
desire  to  call  the  attention  of  water  boards  and  committees  to  the  fact  that  we  have 

MORE  THAN  3000  KNOWLES  PUMPING  ENGINES 

in  operation  in  water  works  of  the  cities  and  towns  of  this  country  and  abroad. 
The  Air-Pump  and  Jet  Condenser  (shown  in  opposite  engraving)  have  no 
mechanical  connection,  and  being  self-contained  can  be  operated  independently 
and  a  vacuum  formed  for  the  engine  before  it  is  started.  The  speed  of  the  air- 
pump  can  also  be  regelated  according  to  the  temperature  of  the  injection  water 
and  the  requirements  of  the  pumping  engine.  The  power  necessary  to  run  this 
pump  is  about  one-half  that  usually  consumed  by  the  best  type  of  connected  air- 
pumps.  There  is  no  drag  on  the  pumping  engine,  which  is  a  very  important 
featnre.  It  may  be  placed  in  any  convenient  place  in  or  below  the  engine  room. 
It  will  maintain  a  steady  and  uniform  vacuum  (and  as  high  as  may  be  required), 
no  mattar  liow  variable  the  load  on  the  pumping  engine  ma^  bb. 
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KNOWLES  COMPOUND   SPECIAL    NON-CONDENSING 
DUPLEX    PUMP. 


THE  KNOWLES  SPECIAL 

COMPOUND   DUPLEX   PUMP. 

Piston  Pattern. 

IN  pumps  of  this  iyp«  (he  steam  is  used  expansively,  thus  securing  a  marked  ecanom; 
in  fuel  consumption.  This  is  the  favorile  form  of  pump  for  operating  hydraulic 
elevators,  and  for  furnishing  watur  supply  for  small  cities  and  towns.  The  etficiency 
of  these  pamp^<  in  sleam  consumption  may  be  still  further  increased  by  using  iri  con- 
nection with  them  our  indcpendentair  pump  with  jet  or  surface  condenser.  When  so 
used,  the  niio  lietween  ihe  sizes  of  high  and  low  pressure  steam  cylinders  is  changec], 
and  carefully  ptopoctioned  so  as  to  secure  the  greatest  cAicicncy  for  the  pump,  under 

In  sending  inquiries  or  orders,  always  specify  the  steam  and  water  pressures,  and 
the  capacity  required. 
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A  slight  additional  charge  is  made  when  pumps 
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KNOWLES  IMPROVED  DUPLEX  TANK  PUMP. 
"STANDARD"  (Long  Stroke)  PlSTO^f  PATTERN. 


p«,». 


i<;N0WLES   iMPReVED 

DUPLEX  TffiNK  PUMPS. 

"STANDARD"  (Long  Stroke)  PISTON   PATTERN 

For  Light  Service,  Etc. 
I  Vila  «  other  [Iquldi  lo  United  heCfhu  ind  dUtanca  thcK  pumpi  poucu 
!j  combiH  /argi  fmrnfiuf  cafacitf  with  tmall  upcndiluic  of  itciini.  Th 
id  vater  italLoni  uid  fentrnl  tank  lupply.  1*hc  iIEaiu  cylinder!,  la  pro 
anmadcimaltetln  dlamatcr  Ihan  witb  tbe  legulu  prtMurc  punpi,  conan|u 
jmped.    Thai  pumpi  are  pcinclpallr  uud  at  railroad  wati 
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SIZES,  CAPACITIES  AND  PRICES. 
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KNOW  LES  SPECIAL  DUPLEX  TANK  PUMP. 


The    Knowles    Special    Duplex    Pump. 

Tank,  or  Ufht  Service  Pittem. 


p'HESE  pumps  are  designed  for  use  where  the  liquid  handled  is  to  b-e  ra:sed  only  to 
a  moderate   height.      They  are  made  of  the  piston  pattern,  pump  pistons  fibrous 
eked,  and  they  are  furnished  with  valves  of  hard  or  S'.»:'t  rubber,  or  of  r?.»::a!   as  required. 
cording  to  the  liquid  to  be  handled.     Water  cylinders  are  brass  \:r.'-A. 
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ALSO   FATTKKNS   KoR   LAtCI-.F    SI/.K-.. 

A  slight  additional  charge  is  made  when  pumps  are  fitti.-d  with  brass  pistons  and 
ass  piston  rods. 

To  designate  the  sizes  give  the  diameter  of  steam  and  water  «:ylinders,  and  length 
stroke,  or  use  code  word. 
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THE  KNOWLES  COMBINED  SPECIAL 

DUPLEX  PUMP  AND  BOILER. 

Reoular  UpnioHT  Tubular  Boiler. 

CoHPUTi  WITH  AuxiLiAir  BsiLin  FiiD  PuMr,  Basi  Plate.  Shoki  Bohnit,  Ghati  Bars, 
GtuoBCoCK*.  StiahCauob,  Watsr  Gauci.  SAniTv  ValvBiGlobi  Valvbs,  Blow-ofr  Cocks.  Stbah 

"T^HIS  camUnatioB  of  Duplex  Sleim  Pnmpiirilh  uprlghl  lubulii  boilci 
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cnf.' 


Tank  I^inp*"  m  prcl(rab1c  and  IcueiHiuive    Auiiliaiv  Plunger  Pumps. 
REC.Ll.AR  PATTERN  FOR  GEN  KRAI.  SERVICE, 
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THE   KNOWLES 

UNDERWRITER  FIRE  PUMP. 

Mutual  Insurance  Companies'  Specifications. 

IN  our  Underwriter  Fire  Pump,  the  water  passages,  valve  areas,  and  suction  and  dis* 
charge  nozzles  are  all  much  larger  than  in  any  ordinary  pump,  so  a  greater  amount 
of  water  can  be  discharged  without  water-hammer.  Also,  the  steam  and  exhaust 
ports  and  nozzles  are  designed  so  as  to  give  unrestricted  passage  to  the  steam.  The 
pump  is  ''  rust-proof,'*  and  will  start  instantly,  after  standing  unused  for  a  long  time. 
The  piston  rods  and  valve  rods  are  made  from  Tobin  bronze.  All  stuffing-boxes  and 
glands  are  brass  lined.  Plungers  and  plunger  sleeve  are  of  composition,  but  the  metals 
are  differently  mixed  to  prevent  cutting.  This  mixture  of  the  metals  has  been  a  subject  of 
much  experiment  and  study;  it  has  now  brought  us  great  success,  as  the  parts  work 
perfectly  upon  each  other,  without  friction  or  impairment. 

Each  pump  has  the  following  fittings,  heretofore  charged  as  extras,  but  now  included 
in  the  price  and  regularly  furnished : 

Capacity- Plate  on  Discharge  Air-Chaml>er. 

Stroke*(  range,  graduated  on  each  end. 

Vacuum,  or  Suction  Air-Chamber. 

Steam-Gauge,  5  inches  diameter. 

VVater-CJauge,  5  inches  diameter,  with  duplex  spring. 

Relief- Valve  of  large  capacity. 

Relief- Valve  Discharge-Cone. 

Set  of  brass  priming  Pipes  and  special  valves. 

Required  number  of  2^  inches  Ludlow  Hose- Valves. 

One  pint  Sight-Feed  Cylinder-Lubricator. 

All  according  to  the  specifications. 

On  account  of  the  larger  passageways,  brass  parts  and  attachments  mentioned,  the 
pWDp  necessarily  costs  more  than  an  ordinary  tire  puini);  but  the  cost  by  the  gallon 
discharged  is  less,  since  the  Underwriter  pump  can  deliver  a  greater  (juantity  of  water 
in  the  same  length  of  time.  It  is  also  much  heavier  and  stronger,  with  superior  work. 
manship,  and  better  protected  from  rust  and  accident. 

TABLE   OF   SIZKS   AXF)   CATACITI  I>. 
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The  actual  capacity  of  each  pump  is  more  than  the  Underwriters*  rating,  and  a 
greater  speed  can  be  attained,  that  will  increase  the  number  of  fire  streams. 
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KNOWLKS  SPECIAL   bLI'LL.X   !  UMP. 

OUTSIDE  PACKED  PLUNGER  PATTERN. 
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THE  KNOWLES 

SPECIAL  DUPLEX  PUMP 


OUTSIDB  PACKED  PLUHOBR  PATTERN. 
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THE  KNOWLES  SPECIAL  DUPLEX  PUMP— Costimed. 

OUTSIDE  PACKED  PLUNGER  PATTERN. 
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ALSO   j'AT:t»N3  fOfc   .AfC    t       z     . 

lir.inR  work,  when  so  ordered,  suction  op^nin?  w:"  '.e  rr.id*  •■  .rr-  -:*-••. r  i\  ;.'ur<»-.  •-*  i-p*  7;.;  in- ^.f^  and 
which  will  be  made  7  inches  and  S  in;hrt  d  a-rrvr  r-  :  ■  :t. .- y  :/:v.  *:?*  oprr.  r.^  ■*!..  *,*.  f-,r  n<  xt  wri«l>r 
in  auction  pipe.  A  slight  additioail  char.r  i,  m*ir  ■**  tr,  ;. .:.-.:  -  ..re  f.-*^  *.th  •  t*\\  plu r./*r*  I  '#  'l^tixrtair 
ve  the  diameter  of  steam  and  wjtrr  cylinders  ar.i  Vr..*-  o:'  ^f  i^^.  ruvc^>Aori  We  h^."  ^Uip^tti-rri* 
if  the  above  type  suited  for  much  heavier  prrss.'^^  :.' ^r,  v.'.s^  :  ^rr»  1  in  'h*  ul>  »  or  ih»s#  •*«■  will  .piote 
-s  on  application. 

COMPOUND  DUPLEX  PLUNGER  PUMPS.    0,.ms«s.,  *«r,  No... >,»w «♦,,.,,. 
JVC  patterns  from  new   and   improved  designs,    rmtodyir-x  all  ihe  latest  improvements,  f'.r  didercnl  lll/r*  f>f 
iger  Pumps  built  on  the  compound  pbn,  as  illustrated  on  opposite  paj;*'-      This  will  work  under  the  hrayleM 
filh  the  mtmimum  consumption  of  steam.    EitimMUi  gnen  on  Mpplu*tian, 
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KNOWLES  AUTOMATIC   HEED  PUMP    AND    RECEIVER. 


THE  KNOWLES 


AUTOMATIC  FEED  PUMP  &  RECEIVER 


is  the  eimplest  and  most  effective  apparatus  made  for  draining  Steam  Coils, 
Radiators,  Heaters,  Drying  Cylinders,  Steam  Jackets,  etc.,  and  forcing  the 
water  of  condensation  in  its  hottest  condition  direct  to  the  steam  boilers.  It  is 
perfectly  reliable  and  automatic  in  its  operation.  It  does  away  with  the  ex- 
pense and  annoyance  of  traps  and  tanks  and  returns  the  condensed  steam  to  the 
Iwiler  in  a  steady,  continuous  flow,  as  fast  as  it  accumulates  in  the  receiver. 
The  Automatic  Feed  Pump  and  Receiver  can  be  used  for  other  purposes  than 
a  boiler-feed  appliance;  for  instance,  for  regulating  the  brine  circulation  in 
refrigerating  machinery,  for  the  temporator  apparatus  in  beer  cooling  and  for 
other  circulating  purposes. 

This  apparatus  also  makes  an  efficient  form  of  governor  for  maintaining  a 
uniform  water  level  in  steam  heating  systems.  When  used  for  this  purpose 
the  receiver  is  placed  at  the  height  at  which  it  is  required  to  maintain  the 
water  line.  When  desired,  the  receiver  and  pump  may  bo  separated,  the  re- 
ceiver being  placed  at  the  water  line  level,  and  the  pump  located  below  at  any 
convenient  point. 

Referring  to  the  illustration  on  the  opposite  page,  it  will  be  noticed  that 
the  condensed  steam  enters  by  the  inlet  nozzle  at  the  top,  and  falls  to  the  bot- 
tom of  the  receiver.  This  water  cannot  accumulate  in  any  quantity,  as  in 
rising,  it  lifts  the  float,  and  the  steam  pump  takes  it  away  immediately  and 
forces  it  to  the  boiler.  The  pump  is  operated  from  the  float  by  means  of  the 
intermediate  connections,  and  balanced  steam  throttle.  When  the  tloat  rises 
the  pump  is  started,  and  the  speed  is  regulated  according  to  the  quantity  of 
water  flowing  into  the  receiver — the  larger  the  quantity  of  water  the  faster  the 
pump  moves.  The  pump  slows  down  as  the  supply  of  water  drops  oft,  and 
when  it  ceases  the  pump  stops  entirely. 


Square  Fe«t  of 

Space 

Occupied,  in 

chcs. 

Telegraphic  Code  Word. 

Sue  of  Pump.     Direct   RadUting 

(Duplex) 

burtace  It  wul 

, 

Drain. 
5,0(X) 

Length. 

Width. 
25 

Height. 

'         Regular.        '    Br.iss  Fitted.     | 

3     X2     X   3 

34 

31 

'Meabilibus 

Meandrous  ; 

AyiX2i^X  4 

10,000 

37 

30 

35 

i  Meabilium 

Meaningly 

5XX3>^X   5 

20,000 

48 

37 

44 

Meaculam 

Meapte 

6     X4     X  6       40,000 

48 

37 

45 

Meacularem 

Measles 

7>iX5     X  6 

70,000 

54 

44 

48 

Meadow 

Meationem 

7HX4XXIO 

70,000 

63 

44 

48 

Meagrely 

Meationis 

Prices  include  everything  shown  in  the  illustration. 
We  also  furnish  this  apparatus  when  required  with  the  receiver  mounted 
directly  over  the  pump. 
Prices  upon  application. 
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NUMBERED  LIST  OK  PAKTS  OF  KNOWLES  SINKING  PUMPS 


PARTS  OF  KNOWLES  SINKING  PUMPS 

lostrated  and  numbered  on  the  opposite  page.    Customers  in  ordering  parts,  to 
mistakes,  will  please  state  the  size  of  their  pump,  and  the  Manufactttrers' 
ll  Nwilber»  giving  list  of  the  parts  desired,  with  their  respective  names  or  numbers. 
lethod  of  finding  Manufacturers'  Serial  Number*  see  page  1 1 5. 


LIST  OF  PARTS. 


«« 


i( 


u 


«( 


i( 


(« 


Ring  Bolt 

Upper  Steam  Cylinder  Head. 

Wrought  Iron  Dog — main  piece. 

"  M        ««    —  lower  piece. 

Bolt,  for  lower  Wrought  Iron  Dog. 
Nut,        " 

Washer,  ** 

Bracket  for  Rocker. 

Pbton  Rod. 

"        "    Nut. 

He  Rod. 

"      •*    Nut. 

Water  Plunger. 

Stuffing  Box  Gland. 

**    Pack'g. 

"    Bolt. 

"    Nut. 


•< 


(( 


« 


« 


ti 


« 


<« 


Main  Stuffing  Box  Casting. 

Upper  Water  Cylinder  Casting. 

Lower      «  ««  « 

Bolts  for  fastening  Dogs  to  Pumps. 

Swing  Bolts  with  nuts  and  washers, 
for  fastening  upper  water  cyl.  cast- 
ing to  lower  water  cyL  casting. 


122.  Hinge  Pin  for  Lug  Bolt 

123.  "        ««    ««    Swing-off    Holding 
Bolt. 

124.  Swing-off   Holding  Bolt,  Nut  and 

Washer. 

125.  Removable  Cylinder. 

1 26.  Discharge  Valve. 

127.  ««  **       Spring. 

128.  "  "       Bolt. 

129.  "  "       Nut. 

130.  Pump  Bucket,  forming  seat  of  dis- 

charge valve. 

131.  Suction  Valve. 

132.  "  "      Seat 
133'        "  "      Spring. 

134.  "  "      Bolt 

135.  Valve  Rod  Guide. 

136.  Piston  Rod  Stuffing  Box  Gland  (for 

steam  cylinder). 

137.  Steam  Chest 

138.  Rocker  Bar. 

139.  Tappet  Arm. 


Other  parts  of  Pump  (for  Steam  Cylinder,  Valve  Gear,  etc),  see  next  page 
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VLES   SINGLE    PUMPS  — RECULAR.PATTERN. 

\\}  pln««  £jve  the  tin  of  Ihrir  [■D^l|^  ind  1h 


M^  bSlD°'3lui»tIi,™"    ""      m  V4l.r  RiKl  CMdr  Boll. 


'•  ''•^'£ 


•    iSmmt oa  SKumEiHl. } 


fllliict>l°|>'SI 


'•]«  Ri»l  CUmp.  IndullaE  Bolu     (■■  Stum  'pijlt..  PidUoj  Ew*.  1. 
.■•In  Bod  Clamp  Boln,  ™ai.  1  MrS»unpl«<mrKUu!iHiiifi.j£ 

/iLfro  Bnd  Climp  CLb,  J  <o    Slum  CyllDi]«r  C^kEb. 

k'MlvrKodStuAflifBaiNQtoFCUHl  ,  vAl  CexUT    Fl«e    iuhIvc    bn*« 
iair^  Rod  SiuAbc  D«  FoUown.    J  stoia  ud  Wuicl^U»tir^ 

*  Puimn  up  Ed  No.  3.  hdvd  both  Slum  ud  Wiici  CvlLoden  ir<v]«  tii  oiw  cutlAC !  Ha.>Ka.4  aad  No.  <^raf*t«.ki 


TO  CORRESPONDENTS. 

IN  ORDERING  A  PUMP,  it  is  to  the  interest  of  the  purchaser  to  fully  inform  us  on 
the  following  questions : 

I  St.     For  what  purpose  is  the  pump  to  be  used  ?  What  is  the  average  steam  pressure  ? 

id.  What  is  the  linuid  to  be  pumped,  and  is  it  hot  or  cold,  clear  or  gritty,  fresh, 
salt,  alkaline,  or  acidulous  ? 

3d.     What  is  the  maximum  quantity  to  be  pumped  per  minute  or  hour  ? 

4th.  To  what  height  is  the  liquid  to  be  lifted  by  suction;  and  what  is  the  length 
and  diameter  of  the  suction  pipe,  and  the  number  of  elbows  or  bends  ? 

5th.  To  what  height  is  the  liquid  to  be  pumped,  and  what  is  the  length  and  size  of 
diicharge  pipe? 


WHEN  ORDERING  PARTS. 

OWING  to  the  fact  of  our  having  constructed  pumps  of  the  same  size  for  different 
duties,  and  also  on  account  of  the  improvements  which  we  have  made  from  time 
to  time,  during  our  long  business  career,  it  is  AHSuLi:rKi.v  nkckssarv  that  all 
orders  for  parts  should  be  accompanied  with  the  manli  acti.kkkVs  skrial  numukr  of 
the  pump  for  which  said  parts  are  required. 

This  number  will  be  found  stamped  in  some  (.onspicuous  position  on  every  pump 
made  by  us.  All  direct  acting  pumps,  both  single  aiul  duplex,  have  the  number  stamped 
on  the  edge  of  the  sfnim  cylituier  hemi.  All  single  pumps  have  it  stamped  on  the  edge 
of  the  steam  chat  head^  in  addition.  In  the  case  of  the  triplex  power  pumps,  there  is  a 
number  plate  which  is  always  placed  on  the  frame,  and  the  serial  ni;mbkr  is  al2>o 
stamped  on  the  end  of  the  crank  shaft.  On  single  and  duplex  power  pumps,  horizontal 
pattern,  the  number  is  always  stamped  on  the  crank  pin  and  on  the  connecting  rod 
strap;  also  on  the  outside  Hange  of  the  water  cylinder  Ix-ad.  There  is  also  a  number 
plate  placed  generally  on  the  frame,  although  sometim.s  it  is  placed  on  the  water 
cylinder  on  the  inside  end.  On  air  compressors  the  nunilier  is  stamped  on  the  edge  of 
the  flange  of  the  cylinder,  also  on  the  edge  of  the  cylinder  head;  and  there  is  also  a 
number  plate  placed  on  the  centre  piece. 

As  we  manufacture  every  part  to  gauge,  and  have  a  complete  record  of  all  pumps 
built  by  us,  we  can  send  correct  duplicate  pieces  on  receipt  of  above  information. 
Without  manufacturer's  number  we  cannot  duplicate  parts  with  certainty. 

If  the  MANUFACTURER'S  SERIAL  NCMKFK  has  become  covered  with  rust,  dirt  or 
paint,  take  a  file  or  a  piece  of  emery  cloth  and  rub  at  the  point  indicated  above.  This 
will  bring  oat  the  manufactujibr's  number  so  that  it  can  be  easily  read. 

KNOWLES  STEAM  PUMP  WORKS. 
»'5 


ivles  "Side  Pipe  and  Strainer" 

i.  lU  \Vithout  Suction  Chamber  Attached. 
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rt'C 


■iced  in  ptfttrni 


Rplir     Shauld  It  \K 


Size  of  Suclion  ri|)e   .     ,     .    Inches  [    2    •  2%  ^    3 

<1    1    e 
n    \   0 
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s  1  ,0    .= 

Code  Wot.1,  Hilh  Suclion  Cliambcr   1    a    |    b    '    c 
Code  Word. willioulSuctionChamliti    k        I'm 

h    1    i    1    j 

I  ESS" 


Check  Valves  and  Foot  Valves. 


ThvK  tiItc*  ut  Bad*  with  lUnged  csdi,  u  ■bown.  or  with  Brvwi 


Siie    .     .     .   ^.   ^    .     ^  lnches|j_,2jil j_j3ji|j^|j^j_6_l_8_I 

Check  Valve,  Fig.  I,  Code  Wordl    i|    i|    3I    <!    5I    5"    7'    8' 
K.>ot  Valve,  Hg.  z,  Code  Word   15  ,  16  ,  17  1  18  j  19  |  so  |  ii  '  22 


STRAINERS. 


I'lain  Slrainer, 

KiK.  3.  Code 

\V,nd       .  i    1!C, 

.13  1  34  '  35  1  3'' 

;"  '  i'^     19 

llaskt-t  Sirainer 

Fig.  4,  Code  Word  .  1  40 

44  ,  45  ■  46     47 

4.f  1  4'J      50 

Mlraiiiec  and    t 

Dot  Valve, 

ombined. , 

1         '         . 

Fig,  e.  Code  Wnrrf  .      . 

5^  1  S.}  ,  51  1 

55  '  5^'  '  57  '  S^^ 

59  i  6a    r.i 

,      F.,»H.p 

..    Kpil.p.» 

i>    Epi«l. 

31.        pulOK 

„     Equip>R< 

jj    F.biun." 

.   i:pi«« 

J      gpilDS.. 

.J.    EpiH,,t, 

..,1       P"lo.ic 

«.  l^mni^ 

jl!  Krebu. 

)     Kpicurc 

,.  Bpipbuy 

.4.    ^ithM 

,4        ^vMc 

4<.  binitul 

M.  Krtmilc 

4    Kpldtmie 

t.  Eplpbon 

15.  Epilome 

4S.   Kqutly 

t    KpidiiM 

6.  EpiphTU 

,1    Epilrile 

iK   q"!!!,!! 

4(v  Kquivoke 

«    KpMIaie 

7.  EE[pl-« 

17.   Spiral 

I*.     EpitUB 

j;.      quatot 

"7.   K»«bl< 

57!   KrBor 

7    Epidnn 

K,    EpiKopjr 

jS.       qu«r. 

4»     ErjM 

S.V     E^KDliBD 

>    K|ri(.« 

4.     ICpiHdc 

1^  Kp«h 

».      qullann 

44.    Er..lnc 

iq.    EnduW 

«     KpijttOB. 
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FOR  SETTING  UP  AND  OPERATING 
KNOWLES    PUMPS. 

1!f  erecting  a  p>>  vays  be  sure  that  pump  is  ■>o  connecled  as  la  provide  a  foil  and 

uniform  sup  lie  liquid  lo  be  handled.     To  accomplish  ihis  result,  the  snclion 

pipe  should  nevci  uc  u  tmaller  than  ihc  size  corresponding  to  the  suction  opening  nl  ibc 
pomp,  as  per  table  in  e  ciulogiie.  When  long  auclion  pipes  are  used,  il  is  necessvj 
lo  increase  Ihe  diameter  to  "  'or  Ihe  inm...  *  friction.  The  suction  pipe  shoiild, 
accordingly,  always  be  made  d>  snoil  as  possible,  and  with  as  few  bends  as  praclicahlc. 
■nd,  when  convenient,  use  full  round  bends  rather  than  elbows. 

The  same  remarks  apply  lo  the  arrangement  of  the  discharge  pipe,  although  no! 
wilb  the  same  force,  !^ince  In  the  discharge  pipe  the  full  power  of  the  pump  is  allays 
available  lo  force  the  liquid  through  the  discharge  piping,  while  in  Ihe  case  of  ihr 
•ndion  pipe  only  the  atmoiipheric  pressure  is  available  to  force  the  liquid  into  the  pnm^ 

Care  should  be  taken  in  laying  llie  suction  pipe  lo  maitilajn  a  uniform  grade,  sn  is 
to  avoid  air  pockets.  Where  the  water  supply  is  taken  from  a  pond,  il  is  well  lo  lay 
(he  suction  pipe  below  the  level  oF  the  water  in  the  pond,  if  possible,  a.11  the  way  lo  the 
pump,  and  then  lo  carry  the  pipe  up  vertically  directly  to  the  pump.  In  this  way,  most 
of  ihi:  smlioii  pi]>e  will  always  remain  full  of  water,  and  liability  to  air  leakage  is  pre- 
veiiitil.  When;  pipe  has  to  be  laid  underground,  we  recommend  the  use  of  cast  iron 
liangs'l  pipe  for  all  si«s  where  il  can  be  oblaintd.  L'se  eiery  precaution  in  laying 
pipe  to  prevent  foreign  malifr,  as  sand  or  iron  chips,  from  entering  Ihe  pipe.  Material 
of  Ibis  cbatatler  will  quickly  cut  out  Ihe  lining,  pistons,  and  valves  of  a  pump,  pro- 
ducing serious  injury.     The  same  remarks  apply  lo  the  steam  pipe  of  ihe  pump. 

The  suction  pipe  and  its  connections  must  be  perfectly  air  tight,  as  a  very  small 
le^iic  will  prevent  the  pro|>er  uorking  of  the  pump  and  impair  its  eHiciency.  DeFoie 
covering  the  sucliim  pipe  it  is  ac.lvi-.able  to  submit  this  pipe  to  a  lest  pressure  of  about 
25  lbs.  per  square  inch,  to  make  sure  llial  no  leaks  ciist. 

All  valves  in  Ihe  suction  and  discharge  piping  should  Ik  gate  valves. 

In  all  cases  where  pump  is  lo  lift  water  by  suction  il  will  be  found  convenient 
to  provide  a  priming  pipe  leading  to  the  cylinders  of  the  pump,  or  if  suction  pipe  is  pro- 
vided with  a  foot  valve,  this  jiriming  pipe  may  be  led  10  the  suction  boj  of  the  pump. 
This  priming  pipe  may  lake  its  supply  from  a  tank,  or  from  the  discharge  pipe  of  the 
pump;  being  connected  to  the  discharge  pipe  at  a  point  beyond  the  main  discharge 
valve.  An  air  cock  is  provided  for  the  water  cylinder  cap.  and  by  opening  this  air  cock 
Ihe  waler  is  allowed  lo  fill  the  cybnders,  displ.tcing  Ihe  air  which  they  conlain. 

In  admitting  water  to  the  suclioii  boi  of  the  pump  care  should  be  taken  that  suf- 
ficient pressure  is  not  developed  at  that  point  to  burst  any  portion  of  (he  suction  piping. 
A  Tcbef  valve  placed  in  Ihe  suction  pipe  wilt  prevent  any  possibility  of  Ihis  occurring. 

When  the  water  cylinders  of  the  pump  have  been  tilled  with  water,  Ihe  valve  in  (he 
primin  j  pipe,  am]  (be  air  cock,  may  be  closed,  and  Ihe  pump  is  then  ready  for  starting. 


fn  the  caie  of  light  suction  lifts  the  pump  will  readily  pick  up  the  water  in  the  socticv 
pipe  without  the  above  precautions  being  taken. 

Pumps  of  piston  pattern,  owing  to  th3  facility  with  which  packing  can  be  renewed, 
and  the  smaller  clearance  spaces  in  the  pump  cylinders,  are  particularly  efficient  for  lift- 
ing water  by  suction,  where  the  circumstances  are  such  that  it  is  impossible  to  prime  the 
suction  piping  before  starting  the  pump.         ^ 

A  laige  suction  chamber  placed  on  the  suction  pipe  close  by  the  pump  is  very  advan- 
tageous, and  for  pumps  running  at  high  speed  is  a  necessity. 

Care  should  be  taken  to  locate  the  suction  chamber  in  the  continuation  of  the  line 
of  flow  in  the  suction  pipe,  so  as  to  relieve  the  pulsations  in  the  suction  pipe  in  the  most 
efficient  manner. 

For  strainers,  foot  valves,  etc.,  see  pages  1 16  and  1 17  of  this  catalogue. 

Water  at  a  hig^  temperature  cannot  be  raised  any  considerable  distance  by  suction. 
For  pumping  very  hot  water  place  the  supply  high  enough  (or  ihe  pump  low  enough)  so 
that  the  water  will  gravitate  to  the  pump. 

In  connecting  the  steam  pipe  make  due  allowance  for  the  expansion  of  the  st*?am 
pipe  when  heated  by  the  steam. 

A  throttle  valve  should  be  placed  in  the  steam  pipe  as  close  to  the  pump  as  possible. 
Means  should  be  provided  for  draining  this  pipe  before  starting  the  pump. 

We  recommend  placing  a  small  feed  water  heater  in  the  exhaust  pipe  from  pump; 
or  a  three*way  cock  may  be  placed  in  the  exhaust  piping  and  the  exhaust  piping  con- 
nected to  the  suction  pipe  of  the  pump.  Afier  the  pump  has  made  a  few  strokes,  ex- 
hausting into  the  atmosphere,  this  three-way  cock  may  Ix;  turned  and  the  exhaust 
conducted  to  suction,  where  it  will  be  entirely  condensed  on  coming  into  contact  with 
the  water  flowing  to  the  pump.  See  suction  condenser  for  sinking  pumps,  page  33-r). 
In  this  way  practically  the  whole  of  the  heat  used  in  su))plying  steam  to  operate  the 
pump  can  be  recovered. 

Drip  plugs  are  provided  in  the  water  end  for  draining  the  pump  so  as  to  prevent 
freezing. 

Foundations  suitable  for  the  pump  should  always  hv  provided.  For  a  small  pump 
an  ordinary  wooden  floor  is  sufficient,  but  for  a  larger  pump  a  small  brick  pier  resting 
on  the  ground  and  provided  with  a  cap  stone  is  desirable. 

If  pump  is  to  be  stopped  to  be  left  idle  for  some  time,  fill  the  oil  cup  with  oil,  then 
open  the  cock  from  the  oil  cup  so  that  this  oil  can  flow  into  the  steam  chest ;  then  let 
the  pump  make  half  a  dozen  quick  strokes  to  distribute  the  oil  well  over  the  inside  of 
the  steam  end  of  the  pump,  and  so  prevent  danger  of  rusting  while  the  pump  is  standing. 

Keep  the  stuffing-boxes  well  packed  with  a  good  quality  of  packing.  I)on*t  screw 
the  glands  too  tight,  and  don't  allow  the  same  packing  to  remain  in  the  stuffing-boxes 
long  enough  to  become  hard  and  scratch  the  piston  rod. 

For  boiler  feeding  we  recommend  running  ihe  pump  at  not  more  than  from  30  to 
40  strokes  per  minute  when  the  boiler  is  evaporating  its  normal  rating  (jo  lbs.  of  water 
per  H.  P.  per  hour). 

ItO 


■FUL  INFORMATION. 


STESM. 

A    Ct'niCiBfliDf  wiiet  cvagxxalci]  uDclci  onliaary  umDipbcrlt:  pieuurc  li  oii: veiled inu I ciAlc /•« 

■  ;.i»  tiibicfcci  of  iluB  «>(l|t'>  '  twinil;  ij^i?  cubic fnlariirwelKh  i  pound. 

I'hcbuldnigneilboilflnpirfllltcE,  with|QodilraJ^i_  Uiil  liriii^  will  Kiapvr^tx  boat  7  ta  i>  ^k. 

of  wtlct  set  p«und  gr  int-cUH  coal  ■ 

In  ulcuIitluhuru-fmraTsfTubuUz  or  Ftae beilen,  coiuider  ij  niiMn  fen  or  heatiiii  >iirbce  cqii'- 
•Ifliil  Eaati«4Ma>in«  bone-povcrp 

■oAiDlLiperliaur,  wi^Mtlultdm^    Wjlb  forded  dealt  uearly  double  this  finounl  <?□  be  bqrbed. 

*»*rp«^lwi^fl°:ft^™ubte{^to"(«duir(rfhiBhV"deenJi^,*"         ■■•"'' 

CfindcMlac  ciigjnai  require  from  so  I4  jo  fjtlleni  of  wiltr,  %l  tia  itveraBBlow  tcmpeialufe.  lo  ifi*^^ 

Iha  puiin  tcpnvMted  by  ev«rr  gtlloB  of  water  eeapoTAled  in  the  boilert  sopplyiatE  cnciues- — jftppioK- 

KBIelrdtrnHHlcnilnti.  veuT,  (Hxn  I  uiM  (illi  ciii<lgi»iagmi>cpermiaute  per  Wiuied  Hone  Fo'ri. 

bathe*  CoBdcOKTI  iIkiiiIi]  ban  abDut  >  wiuan  feet  ot  tube   [cooUnt]  tiirtace  per  hanc-pi»er  f«  • 


id  U  equal  lo  1  lb,  average  qualily  of  soft  maj, 
IS  very  nearly  ihc  same  — ilui  is,  a  pound  i/ 
:baihiabedry      ll  » iuiponanl  ihat  iKe  woDd 


UUTY  DF  STZAM  ENlilNES. 
-h'*  'ik'jl»m"n"inK"n»clIuS''  ''"jt'"^'!'>" '-■''■"  ""'  '""""ins  tomparanve  fiKUra  showing  llie  t 


TripCt"  pantfoo'j  jckritd '. 


_L_ 


'**  The  eflect  of  a  eood  condenser  and  air  pump  should  be  to  make  available  about  10 
■fleclive  prettuie,  wLib  uie  same  lemiinal  pressure ;  or  10  give  ibe  same  mean  eflectivc  pressure  wirh  a 
qnndinily  leu  tcrminil  preuure.     When  Iheloid  on  ihc  engine  requires  10  lbs.  M.  E.  P.,  the  condensi 

practically  (he  condenwr  will  save  from  one.rourth  10  one^lhird  ot  (he  fuel,  arid  i(  can  be  applied  (0  any  t 

CBt-aff  or  thfotUinjj,  where  a  suffioeoi  suoplv  o^  •""«  >-^  »n^-"-     •^ -■ ...^--^.i'.- 

»i/(feKn>liOflpfKjio*les  Improved  Ail  PomvinAtoEi™™ 


USEFUL  INFORMflTION-¥flTER. 


Dosbiiac  lie  funcBr  af  ■  pipe  incnuei  in  npic 
ta  •juua  Drihc  Tdociiy.    Set  libk  of  "  Frictioo  of  Wi 

The  mean  pRMUR  of  the  atamnibcR  ii  luuaUy  « 
fcctvacuumat  wiU  luiaua  m  cohuna  of  incTcury  99.9  iac> 


liininarnta'3j.9f«thi(li.  atiealen_ 
if  waler,  inuldptT  tlw  baibl  of  the  column  ii 


'/"fjim-f  fmanlify  r/  m'ifri-  ^evatKA\nooe  minute  running  at  too  feet  nf  piUon  tpoed  per  minute.  Square 
Av  diuDRCT  ot  Ihe  vater  cylinder  in  incba  and  multiply  by  4.  Exampk :  Capuity  of  a  v'tich  cylinder  ii 
*■  '     '     TTk  iquarfi  of  the  duunccer  (j  inchci)  ii  as,  which,  multiphed  by  4,  gives  1011,  ibe  numher  of  talloOB 


Ttr^vJ  tkt  ^itimtter ef  m  pmmf  {yUutlfr  \a  move  ■  Eiven  (Juantily  of  water  per  minktle  (idd  feet  ofpiMan 
banc  ™  standard  of  ipoed},  cbnde  the  number  of  golkeii  by  4,  then  eitiact  the  Bquore  root,  and  the  product 

incba  and  multiply  by  4. 
j  inchci)  ii  as,  which,  multii 

le  t^o  pToditci  by  33.000  {a] 

I  the  steam  pnmire,  etve«  the  total  amount  of  preuure  that 
multiplied  by  the  prcMure  of  water  per  siiuare  inch,  gives  the 

TfJImJ  tMt  cafaiity  r/  a  tjttitulrr  in  gullunl.  Multiplying  the  area  in  inchet  by  the  length  ofunikein 
sebe*  vill  gi*e  Ihe  tDtafnuinber  of  cubic  inches;  divide  this  amount  by  aji  (which  is  the  cubical  contents  of) 
Up  &  gallon  in  incbesj.  and  product  is  the  capacity  in  gallont. 

WEIGHT  AND  CAPACITY  OF  DIFFERENT  STflNIULRI]  G-HiLDNS  OF  WATER, 


*ibknis,aBd  ■LfonbeialJ 
1  a/tltr  Slimm  Pbkm,  multi; 


Imperial  or  Engtish.., 


Weight  ofa  cubic  fuoi 


Weight  ofCrudePetroleuin,6K  lbs,  perl'.  S.  gallon,  >      „,ii„„.  ,„  .v.  h.„ 
Wel|ht  of  Rdioed  "T"^  fill  ^^^  ^  Lr_  ^,  ^||^„;  J  *a  gallons  to  the  ban 

maBe/auich'*  of  water  is  apptoaimalcly  equal  tit  a  supply  of  la  U.  S-  gallons  p 
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Malscher 

Malschheid 

Malschjcs 

Malschloss 

Malseance 

Malsemaine 

Malslzudo 


PACB    55-B. 

Maltraian 

Maltraidot 

Maltraigas 

Maltraigo 

Maltratado 

Maltrateis 

Maltreat 

Maltreated 

Maltster 

Maltusuno 

Maltworm 

Malucciato 

Malucdo 

Maluchas 

Maluco 


PACB    5S*C. 

Mamphula 

Mamphulis 

Mamposteo 

Mampreseis 

Mamprcso 

Marapsarus 

Mampuestos 

Mamsell 

Mamuchus 

Mamudo 

Mamurianus 

Mamiiriuii 

Mamurra 

Mamurrarum 

Mamutjak 

PAGE  55-1  >. 

Manacles 

Manaclin>; 

Manacou 

.Maiiadrras 

Manaftlion 

Manaxtrrial 

Manahath 

Maiialgie 

Manallui 

Mana'ivo 

.Manamina 

Manatninis 

Manaminum 

.Manancial 

Manancases 

f'Ar.K  107. 

MeahilibuH 

Meabilibum 

Mcaculam 

Meacularcm 

Meadow 

Meagrely 

Meandrou* 


PAGE  107. 

Meaningly 

Meapte 

Measles 

Meationem 

Meationis 

PAGE  63. 

Kamblok 

Kamhoango 

Kambootan 

Rambooze 

Kambotim 

Kara^al 

Kameform 

Kamegi^ia 

Kamelles 

Kamenasbed 

Kamcnassen 
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RAL   TELEGRAPHIC  CODE 

IDE,  Al  Code,  or  Ueber-s  Code  m.80  Uaux 

C«bl«AddrfB«-'' Dogmatic"  New  VorV. 

;neral  correspondence. 

Wlcsmmoflo-djiy.  Wrbstk.rd*.     Antwrr  by  V«r»ph. 

Irlrgnin  of  ynlrrdiy.        WcbcrUDe.         win  wrlu  yiMlfidlTtaWw. 
Ultgnm  at  a.y  brfore      WeUrilid.        Will  wrilt  you  mUr  nj  diy  ai 


i 


.d  .., 


—  »^i  filled  lo  iFh  foUo'Ii 

numbfl-  of      Wctarunp.     Whil  H.  P.  tKiHer  li  nKC»i 


Whal  it  tht  flunufacuinn'  wriil  ni 


li.r.,  SUIEIIHI 


n  pmiiiR.  Wetaluhl. 

;lty  nqulnd  in  U.  S.  piOaot      WKktrulul 


IB  pump  lo  be  slmpli,  campo 
ropjiidon.  coi^miing.  nui 

Wh;i'  a  xVe  imiimmi.  lemp 


PRICES   AND   QUOTAHONS. 


TeltBraph  price 
TeltK.jph  |..ice 


Telegri^  price  ind  wcighl  ol  [ 
perform  the  laUawiiiE  xniw' 


C"! 


ORDERING. 


Wmillcd. 
Wdttge. 

WeguiUse. 

Wcgbannen. 
Wcgbe|(ebeD. 
Wccbeiten. 
Wesbikken. 

Wesblazen. 

Wcgblicken. 
W^buigCD. 

Wefdouien. 


Enter  oar  ofder  for  the  folkmhif  auMi 

ship  to  OS  here  immediately. 
Enter  our  order  for  the  foUowing  and 

ship  to  ns  at 

Enter  our  order  for  the  following  and 

ship  to at 

Enter  our  order  for  the  following  and 

hold  for  shipping  instructiona. 

Duplicate  order  No 

Duplicate  order  No twice. 

Duplicate  order  No three  times. 

Ship  as  early  as  possible  one  pump  as 

l>er  our  order 

Ship  as  early  as  possible  two  pumps  as 

per  our  order 

Please  add  the  following  to  our  order 

Ship  us  at  once  following  parts  as  per 

page-^of  Knowles  general  catalogue. 
Ship  us  at  once  following  parts  as  per 

page of  Blake  general  catalogue. 


Wegdruipen.  Order  will  be  canceled  if  not  shipped 
within  time  specified. 

Cancel  our  order. 

Too  late  to  cancel  order. 

Accept  order  on  conditions  named. 

We  cannot  accept  the  order  on  the  con- 
ditions specified. 

Suspend  work  on  order till  you  re- 
ceive further  instructions. 

Haveente  red  your  order  amd  will  ship  _ 

Order is  now  ready  and  will  leave 


Wegdweilen. 
Wegeamt. 
Wegeamtes. 
Wegebau. 

Wegedistel. 

Wegedoom. 
Wegelerche. 


bv  first  steamer. 

Wegelos.  Order has  been  detained  in  conse- 

quence of  defect  being  discovered. 

Wegeloser.       Order is  ready  for  shipment,  but 

we  cannot  secure  freight  room  on 
steamer  about  leaving,  will  ship  by 
first  opportunity. 

Wegemesser.  The  order  is  urgent,  give  it  special  at- 
tention. 


TIME  OF  DELIVERY. 


Weggcsnapt. 

Wiqype:*n«ld 

Wcggctrapt. 

Weggevijld. 

Weggcwaaid. 

Weggezakt. 

Wqy;czeild. 

Weggeict. 

Wcgglviten. 

WeglMkken. 

Wegliinken. 

Wrgh<tcbest. 

Wcgholen. 

Wcghucpfen. 

W^huMhen. 

Wegiagen. 

Wcgkapen. 


Delivery  in  one  day  after  receipt    of 

order. 
Delivery  in  two  days  after  receipt  of 

order. 
Delivery  in  three  days  after  receipt  of 

order. 
Delivery  in  four  days  after  receipt  of 

order. 
Delivery  in  five  days  after  receipt  uf 

order. 
Delivery  in  six  days  after  receipt  uf 

order. 
Delivery  in  seven  days  after  receipt  uf 

order. 
Delivery  in  eight  days  after  receipt  of 

order. 
Delivery  in  nine  days  after  receipt  of 

order. 
Delivery  in  ten  days  after  receipt  of 

order. 
Delivery  in  eleven  days  after  receipt  of 

order. 
Delivery  in  twelve  days  after  receipt  i.^f 

order. 
r>elivery  in  one  week  after  receipt  uf 

order. 
Delivery  in  two  weeks  after  receipt  of 

order. 
Delivery  in  three  weeks  after  receipt  of 

order, 
lielivery  in  four  weeks  after  receipt  of 

order. 
Delivery  in  five  weeks  after  receipt  of 

order. 


Wegkehren. 

Wegknageii. 

Wcgknijpcn. 

Wegkruicn. 

Wegkwijncn. 

Weglachen. 

Weglagern 

Weglating. 

WeKl«iufen. 

Weglehnen. 

Wcglenken. 

WegleuKneii. 

Wcgineter. 

Wegnehnicn. 

WennenuiiK- 

Wcgpaschcn. 

Wegpllanxe. 


SHIPPING. 


Wrgsterben. 
W^steuer. 


Ship  by  freight 


Wegtilgen. 


Ship  hw  fart  fre^ht  this  day  without       Wegtrappen 
fdL  Wegvallen 


W^strich 


Ship  by  all-fail  roote. 

SUpbycspffcat. 

SUp  bf  mifiM  to-day  withopt  faU. 


Wegvloeien. 

Wegvoeren. 

Wegvieteu. 


Delivery  in  six  weeks  after  receipt  o 

order. 
Delivery  in  seven  weeks  after  receipt  o 

order. 
Delivery  in  eight  weeks  after  receipt  o 

order. 
Delivery  in  nine  weeks  after  receipt  o 

order. 
Delivery  in  ten  weeks  after  receipt  o 

order 
Delivery  in  one  month  after  receipt  o 

order. 
I  >elivery  in  two  months  after  receipt  o 

order. 
I)clivcry  in  three  months  after  receip 

of  order. 
Delivery  in  four  months  after  receipt  u 

order. 
I)ehvery  in  five  months  after  receipt  o 

tirder. 
Delivery  in  .six  months  after  receipt  o 

urder. 
I  )eliverv  in  seven  months  after  receip 

of  order. 
Delivery  in  eight  months  after  receip 

<if  order. 
Delivery  in  nine  months  after  receipt  o 

order. 
Delivery  in  ten  months  after  receipt  o 

order. 
Delivery  in  eleven  months  after  receip 

of  order. 
Delivcrv  in  twelve  months  after  receipt 

of  order. 


Ship  by  steamer. 

Ship  by  sailing  vessel. 

Ship  by  cheapest  route. 

How  soon  can  you  ship? 

When  did  yw  ship? 

When  can  yoa  aliip  ov  ardar  N« 
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SHIPPING  —  COHTWUED. 
will  be  shipped.        Wchbul.  Ship  uid  dn*  wilh  bill  a(  tiiiat  a. 

(ql  . WchflOKr.  Shalfnihipallniir 


Wt  cipcci  IS  >M( 
TeltgnpU  mhippi 
Pnpay  licigbL 


Hunythii.    Imponanl. 

TYPES   OF    PUMPS. 


Pump  (a  be  Di  the  niDDVibJc  cyllndtt 
Fiunp  la  be  ol  Ibc  Iniidc  pludgsr  pal- 


_ S£3: 

Wclghiy,  Singlo  po»er  pimp,  b 

WeiErond-         Single  power  punp,  bi 


J.1KM. 

iter-wsaxs' 

er,i« 

idewinde. 

J-ump  lo  be  of  Ihe  tingle 
Punip  lo  be  of  Ihe  single 

.ipl 

&■ 

^irio'tfojrriipL, 

P*.; 

_brfied  tn 


Pump  lo'  be  oi  Ihe  Tirticil,  Itiplei, 

belted  lype. 
Pump  Id  be  of  the  lenicil.  Iriplu 

type,  ananged   wilh   eilended    bed 

drinng  br 


v:te-" 


Belldnven  ■anrle  urcomprtuor- 
Belt  driveii  dttDjci  air  campreuor. 


eidmuehle.     Pump 


Pun.p  lo^e  o(  the  flywheel  ln«.  Wil^bMn.' 


D..«T""j  fc""i""  "■'"*""™'  Weinbecher.      CDmbinedairaud  bi^ler  feed  ui 


TYPES  OF  PUMPS— Ooimmnik 


A'einbli 


iVeinfarbe. 

tVeinllcck. 

M'cinfmiiid. 

WeinfrohDC. 

Weingidlc. 

A'eingegend. 

Wcinsenalt. 

iVcingeruch. 

Wcinnahn. 


Weinhandel. 

U'einhitie. 

\%'einhoche. 

Weiahols. 
WeLnhttcUe. 
\\  ctnigie. 

WVinjahr 

W<injahren 

WcankaBDe. 
Weinkeller. 


Weissannie. 

Weiubalc. 

WeiMbirlie. 

Weiubrot. 

Wriubuche. 

Weiaadom. 

WeiMencB. 

Weiatfuchs. 

Weissgelb. 

WeiMclaai. 

WciMhafcr. 

WcisMte. 

Wcbduaot. 

Wdwlnnic. 


Vertlal  dooUt  acting  mariae  air  pomp. 

HoriioDtal  dfculating  or  wrccUag 
pump. 

Vertical  wrednng  pomp. 

Veitical  irrigating  pimp. 

Vacuum  pump. 

Fly-whetl  vacuum  pomp,  aiagle  tjrpe. 

Duplex  flv-whecl  vacuum  pump. 

Combined  vacuum  and  water  pump. 

Duplex  hydraulic  pump. 

Single  hydraulic  pump. 

Low  pressure  pump. 

Pump  to  be  of  the  vertical  beam  pat- 
tern, with  one  steam  cylinder,  and 
two  single  acting  pump  cylinders. 

Pump  lo  be  of  the  vertical  twin  pattern, 
with  two  steam  cyhnders,  and  with 
two  single  acting  pump  cylinders. 

Pump  lu  be  of  the  vertical  twin  pattern, 
with  two  steam  cylinders,  and  with 
two  double  acting  pump  cylinders. 

Pump  to  be  of  the  vertical  twin  com- 
bined air  and  circulating  tjrpe,  with 
single  acting  air  cylinder  and  double 
acting  circuUling  cylinder,  and  two 
steam  cylinders. 

Pump  to  be  of  the  vertical,  twin,  com- 
bined air  and  circulating  type,  with 
two  steam  cylinders,  and  both  pump 
cylinders  single  acting. 

Pump  tu  be  of  the  vertical, beam,  com- 
bined air  and  circulating  tyi>e,  with 
one  steam  cylinder,  and  both  pump 
cylinders  single  acting. 

Pump  to  be  of  the  vertical,  beam,  com- 
bined air  and  circulating  tyi>c,  with 
single  actinic  air  cylinder,  and  double 
aurtiog  circulating  cylinder,  and  one 
steam  (ylimler 

Wriiiai  twin  sinKle-actin^  beam  sir  pump, 
»ltli  jet  condenser 

VcfTKal  siniflr-Actini;  l>ram  ,iir  pumn  (one 
Ntedm(ylin(lerpaltc:rn),.in:l  iri  rcnclf-nser 

Pump  to  be  of  the  vertical,  twin,  com- 
bined air  and  circulating  type,  with 
twd  steam  cylinders,  and  with  both 
pump  cvlinders  double  acting. 

t^ump  to  be  of  the  vertical,  beam,  com 
bined  air  and  circulatmg  tyi>e,  with 
one  Meam  cylinder,  and  with   bf>ii' 
putiip  c>linders  double  artinf 


Wei&kiiecht 
WelBkaeden. 


Weinkneipe. 
Wcinkopf. 


Weinkoster. 

Weinkrampf. 

Wdnknq^. 
Welnkruges. 
WeinUndes 

Weinlaub. 

Weinlauben. 

Weinlieder. 

Weinmakler. 

Weinmarkt. 

Weinmcth. 

Weinmonat. 

Wcinmuster. 

Weinmuthig. 

Weinnachen. 


Pump  to  be  of  the  vertical,  tanHem, 

combined  air  and  circulating  type 

all  cjrliiKlers  double  sctlnsr- 
Pump  tu  be  of  the  cross<oni pound,  rertka*. 

direct -actini;  ty|ir. 
Pump  to  Ite  of  the  cnisvconipouiifl,  honeoo- 

tal,  direct-actinic  type 

Pump  to  be  of  the  horizontal,  cruM- 

compound,  fly-wheel  type. 
Pump  to  be  of  the  honzontal,  tripe 

expansion,  fly-wheel  type,  one  hi,..! 

f)ressure  cylinder  on  one  side,  uuc 
ntermediate  pressure  cylinder  un  tii*. 

opposite  side,  and  two  low  pressuie 

cylinders,  one  on  each  side. 
Pump  to  be  of  the  vertical,  compound, 

fly-wheel    type,  with    single    acting 

water  plimgers. 
Pump  to  be  ot  the  vertical,  compound, 

fly-wheel   type,   with   double   acting 

water  phinfcer^ 
Pump  to  lie  utihv  fly-wheel  t)pe  with  Meyer 

« ut-dfT  valve  i;ear. 
Pump  to  ]w  of  the  flywhrcl  tyi»c  with  Corln* 

vaivc  i;«:<ir 
Pump  to  Im.-  iif  ihc  plain  slide-valve  fly  wheel 

Pump  to  be  of  the  vertical,  triple  ex- 
pansion, fly-wheel  tyi)e,  with  single 
acting  water  plungers. 
Pump  to  be  ol  the  vertical,  triple  ex- 
I>ansion,  fly-wheel  tyi»e,  with  double 
acting  water  plungerb. 
Pump  tu  be  of  the  differential  plunger 

type. 
Pumj)  to  be  of  the  bucket  and  plunger 

tyi>e. 
Pump  t<»  be  same  style  as  shown  in 

Kniiwles  photograph  No.  _ 
Pump  to  be  same  style  as  sliov%n  in 

Hlake  photograph  N«_.  _ 
Pump  to  be  same  htyle  as  shown  on 

Knowles  drawing  No. 

I*uinp  lo  be  same  style  as  shown  on 

IMakc  drawing  No. 
Pump    l«)    be    txactly    as    shown    on 

KLnowlus  drawing  No.  __     . 
Pump  to  be  txactly  as  shown  on  IJlake 
drawing  No._  . 


SPECIFICATIONS. 


Water  is  clear. 

Water  is  gritty. 

Water  is  acidulous. 

Pump  is  for  fresh  water. 

Pump  is  for  salt  water. 

Pump  is  to  handle  water  at  a  tempera- 
ture liclow  1 20  degrees  Fahr. 

Pump  is  to  handle  water  at  a  temi>cra- 
ture  above  120  degrees  Fahr. 

Pump  to  handle  oil. 

Pump  to  be  provided  with — 

Pump  to  have  hard  rubber  valves. 

Pump  to  have  soft  rubber  valves. 

Pump  to  have  brass  valves. 

Pump  to  be  provided  with  ball  valves  of 
composilioo. 

Pump  to  bo  provided  with  ball  valves  of 
hararabbor. 

Pomp  to  bs  provided  with  mechanically 
movod  vbIvcs  in  pump  cod. 

to  hM99  Aran  riag  pacUog  In 


Weissmoewe. 

Weissroth. 
Weisssauer. 
Weissstein. 
Weisssud. 

Weisstanne. 
Weiss  wcine. 

Weisswurz. 

Weisung. 

Weisungen. 
WeiUb. 

Weitachsig. 

WeitaMlii. 

WoUucK 


Pump  to  have  brass  ring  packing  '<i> 

pump  piston  and  brass  valves. 
Tump  to  have  brass  piston  rods. 
I'ump  to  have  brass  plungers. 
I'ump  to  have  bra.ss  glands. 
Pump    to    have    brass    iined    stuping- 

boxes. 
Pump  to  be  brass  fitted. 
Pump  to  be  brass  titled  and  to  liave 

brass  valves. 
Pump  to  be  provided  with  brass  val\-e 

plates. 
Pump  to  have  pump  end  made  entirely 

of  composition  metal. 
Pump  to  oe  all  ironfitted— no  brass  parts. 
Pump  to  be  provided  with  hand  power 

attachment. 
Pomp  to  be  provided  with  metallic  pock- 

ioc  for  stuffing-boses  of  steam  end. 
Ki3utV^^3i0BkWt4VdQRSn9UQft^AkA 

1WB9SMMA» 


I  r%r% 


^^^^^^^^^H 

PUBI 

SPE 

^dwiih 

aFICAT[ONS— COntlW 

eluded.                  Weldoen 

h  ipeed  (dv-         Wellire. 

included                   Wellemhuo.. 
pn»u>eKa..         WelA>che>. 

.c"d 

rllnderoleam         \    _.._  jnnd 
:r  |«lteled.              Wclgeiind. 
Wdgrand. 

Welifet. 
th  th.  BU1« 

Wiiiihcid. 
«  th(  tin>pl«       Welhend. 

UED.                                                           1 
FUnge.  to  be  drilled.                               1 

Lenglh  ol  «roki  \o  be  1  m  i.  r- 
Pninp  to  line  wilct  crlinden—  latei 

R»™h.ii«»p.r».iiwe, 
FeetpiMmpeedpe.n.bune. 

SlnoieBdiilaDe. 

SuSFoTlifi  1, 1«[- 

niamelei  of  sucuon  pipe  » hsla 

.  Length  of  »oaio»  pipr  ii_^ im. 

LengU.  ol  diachuit  j.^"^ h«. 

.    Low  pieuure  MCWB  pHlomohiTelMi 
pulao  rodi  each. 

P«tno  rod  each. 
Tu  be  imnrcd  with  aan  ibciidh,  luniga 

^peed  of  inMuc  la  be 

)',.ir>p  li>  hive  lov  pn»iir 

'■■;a."S — ' 

T.ilove.L.cillmlenwaK 

■"';;;';',■;; 

'i.*n«. 

nd>l° 
lists 

idea  will 

To  be  irniq^  urith  CBuAoed  iijtlios 
Ta  have  poppei  nlvei  ta  air  crhnda 

11 Ibi.  pi 


WclkhriL         Pump  la  be  provided  »illi     _   fetlol 

Weikomil,       Pump  lo  be  provided  wiiii leeiof 

Wtlladay.  Pump"  b^'l"ro'viOwilb  jel  coDdeuer 

ol  the  couc  type. 

Wellenbii^'     vtuum^ 


crof  uhauuinleliobe- 


Vctleiunb.  DiiiRieler  of  exhau 
VcLlenEom.  Dtaneter  of  iniecTi 
VcllcnkinanL  Pump  to  have  dik] 


Welcome,         Pipe  openings  threaded   tur    English 
Welcomely.      Pipe  openiogi  IhieiSed  (or  U.  S.  .Und- 


'rr.s 


"'"eomplel. 


pipe  luead. 


CoDdeniing  appamus  not  ioduded. 
Ho[i»nt.r.iut^>llee:.l>iuurelieJval« 

■rilh  flangcB  drilled  as  per  catalogue. 
HoriiodUl    ainomiiic    e^haw    i&a 

valve  wiih  Manna  left  undnlled. 
Vertical  autoualk  eihauit  ttliel  vilvt 


SPECIFICATIONS  —  CONTINUED. 


Welpomp. 

Wdriekend. 

Welnchkohl. 

>%>lftchland. 

Welsh. 

WeUhman. 

Welshwoman. 

Welsinakend. 

Wcltall. 

W^elialter. 

Welungeln. 


Wehapfel. 
WelUugc. 

Weltblatt. 

WeUbrand. 

Writbuehne. 


Vertical  autonutic  exhaust  relief  valve 

with  flanges  left  undrilted. 
Pump  to  be  close  boxed  for  export. 
H.  P.  ol  engine  is 

The  engine  is  a  plain,  slide  valve  engine. 
The  engine  is  anautomatic  cutoff  engine. 
The  engine  is  a  compound  engine. 
The  engine  is  a  triple  expansion  engine. 

The  point  of  cut-off  is  

High  pressure  steam  cylinder. 

I  nterroediate  pressure  steam  cylinder. 

IjOw  pressure  Skteam  cylinder. 

Available    h{Nice   is feet   long  by 

feet  wide  by feet  high,  in 

the  order  given  <or  what  is). 
Pump  to  be  used  as  a  water  motor. 
Steam  and    water  gauges  mounted  on 

ornamental  board. 
Steam,    water,    and    vacuum     gauges 

mounted  on  ornamental  board. 
Rectangular,  six  figure  counter  attached 

to  pump. 
Round  case,  six  figure  counter  attached 

to  pump. 


Weltdame. 

Weltenraum. 

Weltewig. 

Weltfahrcr. 
Weltfrei. 
Weltfreude. 
Weltgarten. 
Wcllgcgend . 


Set  up  on  purchaser's  foundations  with* 

out  any  connections. 
Set  up  on  purchasers  foundations  with 

all  connections  in  engine  room. 
Competent  man  will  be  sent  to  oversee 

and  assist  in  setting  up  apparatus,  if 

desired,  for  his  expenses  and  a  charge 

per  day  of  f  .   - 
(Guaranteed  duty  of  the  pump  to  be 

million     foot    i>ounds    i>er    hundred 

pounds  of  coal. 
Guaranteed  duty  of  the  pump  to  be  — 

million    foot    pounds    [>cr    thousand 

pounds  uf  dry  steam. 
Guaranteed  duty  of  the  pump  to  be 

million  foot   iMJunds  per  milliun  lirit- 

ish  Thermal  Units. 
((Uaranteed  duty  of  the  pump  to  be 

pounds  of  dry  steam  per  net  pump 

horse  power  i>er  hour, 
(fuaranteed   duty   of   pump    to   be. 

ixjunds  of  dry  steam   per   indicated 

horse  |)Ower  of  steam  end  per  hour. 
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Capacities  ~  coNTinucD. 


3^     " 


Willerud. 
Vtnttmt. 
Wditahnn, 
Wtiitging, 

Wdlprdi,' 

tituUn. 


WhdlBE. 
WI.4]Jl^t. 

WhirHiu, 
Wh'iAuKcr. 


■r  KqaWed  li  46CB  US.^  P*W 


STEAM    PRESSURES. 


WATER    PRESSURES. 


\'a'2. 


WATER  PRESSURES— COTTiFiUED. 
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WIclcwu], 
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WlMCni 
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Wig*". 
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;;        ;|        wihined,         ;' 
CAPACITIES   OF   FREE   AIR. 
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AIR  PRESSURES. 
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MAXIMUM  TEMPERATURE  OF  INJECTION  WATER. 


Wintertic,  Mazimmn  temp,  of  injection  water  is  yfi  F. 
Wintertjes,        "  "  "  **  55**  " 

Wiatertuin,        "  "  **  "         6o*>  « 

Winleneit,        -  **  "  "         65**  *« 

Winteneug.       "  **  "  "         7<P  ** 


Winterxon,  Maximum  temp,  of  injection  water  is  75^  F 
WlntWmie.  "  **  "  «  80°" 
Wintrous,  "  "  *  "  85® « 
Wintry,  •*  '*  "  •*  90P " 
Winwaer,  «  -  «  «       • 
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PREFACE. 

This  circular  describes  apparatus  built  in  our  own  shops  and  thoroughly 
tested  in  actual  service  by  customers  throughout  the  world.  The  immense 
variety  of  our  machinery  enables  us  to  supply  types  of  pumps  adapted  to  all 
the  various  requirements  of  sugar  manufacture;  and,  for  the  convenience  of 
buyers,  we  have  here  put  in  a  concise  form  descriptions  of  the  several  types 
used  in  the  beet-sugar  industry.  We  not  only  manufacture  the  apparatus 
shown,  but  all  other  pumping  machines  required  for  any  use  whatever. 
If  the  customer  will  state  the  conditions  involved,  hearty  co-operation 
to  secure  the  best  possible  results  will  be  extended.  We  are  always  pleased 
to  confer  with  patrons  concerning  pumping  problems  and  will  render  them 
valuable  service  in  obtaining  the  apparatus  best  suited  to  their  requirements. 

We  guarantee  to  replace  without  charge,  within  one  year  from  shipment, 
any  portion  of  our  apparatus  bearing  evidence  of  imperfection  in  material  or 
workmanship;  and,  that  this  Company  will  use  its  utmost  endeavors  to  fill 
orders  at  the  time  promised.  Beet-sugar  equipments  should  be  ordered  early 
in  the  winter  months  while  the  mills  are  idle,  in  order  that  the  latter  may  be 
properly  equipped  before  the  grinding  season. 

The  Beet-sugar  Industry. 

The  beet-sugar  industry  in  this  country  will  undoubtedly  undergo  ex- 
tensive development  during  the  next  few  years  and  will  afford  profitable  in- 
vestment to  an  immense  amount  of  capital.  It  would  require  about  400  fac- 
tories to  produce  the  amount  of  beet  sugar  now  imported  annually  into  the 
United  States.  Of  the  World's  sugar  production  not  more  than  40 'v  is  pro- 
riuced  from  the  sugar  cane,  while  60'/  comes  from  sugar  beets  in  Germany, 
France,  Russia,  Austria,  Holland,  Belgium,  Italy,  Spain,  Roumania  and 
Sweden.  In  Germany  alone  there  are  420  factories.  The  world's  production 
of  sugar  in  1900  was  about  6,000,000  tons,  3.600,000  tons  of  which  were  beet- 
sugar.  Of  this,  America  produced  80,000  tons,  which  has  probably  been  more 
than  doubled  since,  as  many  factories  have  been  put  up- 

The  United  States  Department  of  Agriculture  is  carrying  on  experiments 
in  various  sections  of  the  country  in  order  to  find  the  areas  best  suited  for 
sugar-beet  raising.  In  the  West,  many  farmers  have  given  over  their  land  to 
beet  culture,  and  it  is  not  uncommon  to  realize  as  much  as  $2,000.00  profit  in 
one  season  from  a  farm  of  100  acres.  The  average  gross  receipts  per  acre  in 
a  number  of  states  are  as  high  as  $54. 00.  Probably  more  than  $25,000,000  is 
already  invested  in  the  manufacture  of  beet  sugar  in  the  United  States.  When 
it  is  stated  that  500,000  tons  of  sugar  are  produced  in  Germany  from  an  area 
only  one-half  as  large  as  the  State  of  New  York,  it  will  be  seen  that  the  pos- 
sibilities of  this  country  are  almost  unlimited. 

For  the  information  of  those  who  have  had  no  experience  in  this  industry, 
we  fi^ve  the  following  brief  description  of  the  process  of  beet-sugar  manu- 
facture: 

The  beeta  ripen  in  the  Fall  of  the  year,  the  ripening  being  indicated  by 
the  leaves  turning  yellow.    The  beets  are  then  gatY^ted  uaui  Xxvras^^^VM^  \f^ 
th0  ifeet  sbedb  near  the  sugar  factories.    Theae  B'We&a  «xe  conn»cX»i  hiS^c^  "Qcsft 


factory  buildings  by  a  Irough  or  channel  having  at  the  bottom  a  long  screw, 
and  the  beets  are  shoveled  or  hoed  into  this  channel.  A  rapid  current  of  water 
is  also  introduced  and  partially  cleans  the  beets  as  they  are  transported  by  the 
screw  to  the  beet  washer.  After  being  thoroughly  cleansed  by  this  machine, 
they  are  carried  by  an  elevator  to  the  top  of  the  building  where  they  are 
weighed  by  an  automatic,  self -dumping  scale,  whence  they  pass  to  the  cutting 
machine,  which  slices  them  into  strips  or  ahreda,  called  "cossettes,"  From 
the  cutting  machines  the  beets  are  transported  by  a  belt  to  the  diffusion 
battery,  which  consists  of  a  number  of  cells  or  cylinders,  each  cajtable  of  hold- 
ing approximately  three  tons  of  sliced  beets.  The  cylinders  can  be  opened  at 
the  top  or  bottom  and  are  connected  with  each  other  in  series  by  piping. 
Water  is  allowed  to  flow  into  the  first  one  and  from  there  goes  to  the  other 
cylinders,  all  being  full  of  sliced  beets.  When  the  water  has  gone  through  a 
certain  number  of  these  cells  it  is  sufliciently  saturated  with  sugar  to  be  pass- 
ed to  the  purification  process  and  is  then  known  as  "diffusion  juice."  After 
a  brief  treatment  the  sliced  beets  in  the  first  cell  are  nearly  free  from  sugar 
and  the  cell  is  opened  and  emptied.  The  pulp  e-  >ming  from  it  is  taken  away  to  a 
press  and  ia  finally  transported  from  the  factory  and  sold  as  a  by-product,  be- 
ing largely  used  as  teed  for  cattle. 

The  diffusion  juice  as  it  leaves  the  cells  is  black  in  color  and  carries  in 
solution  and  suspension  the  substances  which  have  been  extracted  from  the 
l>eets.  The  extracted  material  consists  of  about  85''  of  sugar,  together  with 
coloring  matter,  albumen,  oi^anic  and  mineral  matters  and  other  impurities. 
In  the  process  of  purification,  lime  milk  is  used  to  precipitate  the  impurities. 
The  mixture  of  lime  milk  and  juice  is  heated  and  the  albumen  coagulated  by 
means  of  carbonic-acid  gas,  which  combines  with  the  lime  to  form  carbonate 
of  lime.  The  fluid  is  then  filtered,  the  muddy  parts  forming  a  lime  cake  in  the 
filter,  after  which  the  juice  is  bleached  by  sulphur  fumes  and  then  again  filter- 
ed; the  result  being  a  thin  juice  which  is  delivered  to  the  evaporators,  from 
which  it  emerges  as  a  thick,  brown  liquid. 

This  brown  liquid  is  again  filtered  and  drawn  off  into  the  vacuum  pans, 
where  it  is  boiled  until  the  sugar  crystals  form  iti  the  syrup.  The  sugar  and 
syrup  are  separated  in  centrifugal  machines,  the  crystals  remaining  in  the 
centrifugals  being  washed  with  blueing  in  order  to  obtain  the  clear  hue  that  is 
found  in  marketed  sugar.  The  syrup  from  the  centrifugals  passes  again 
through  a  similar  process  and  becomes  brown  sugar  (which  is  later  treated 
into  white  sugar),  or  molasses  When  the  sugar  leaves  the  centrifugab  it  is 
still  wet  and  is  transferred  to  the  granulator  where  it  is  dried  by  means  of 
heated  ail'.  After  drying  it  is  run  through  a  sieve  which  retains  the  coarse 
crystals.  The  finished  product  is  then  placed  in  barrels  and  sacks  and  is  ready 
for  shipment. 

This  by-products  of  beet -sugar  making  comprise  pulp,  lime-cake,  waste 
water  and  molasses.  The  pulp  and  molasses  can  be  used  for  feeding  stock, 
such  as  cattle  and  sheep,  wVirte  l.'ftfe  Tttrae  Ume  and  waste  water  are  valuable 
as  fertilizera  and  can  be  appUed  vfS.t'W  ai"jai\\.tt.it.*  '«i  ■Out  ^Kt*L  -i-iKiTv  >«\;vi\  ^w 

beet  raising  is  to  be  continued.    \t^  G^'cmw.-J  ^"^^  i-^««*  ^-^^^  '^^  ^  V-^-^  ^ 

ia?.a?  per  ton. 


Choice  of  Apparatus. 

The  following  classification  will  serve  to  indicate  the  types  of  pumps 

adapted  to  the  various  services  encountered  in  a  beet-sugar  plant. 

For  filter  presses.    Single  or  duplex  outside-packed  plunger  pumps. 

For  SQlpUtors  and  evaporators.    Single  or  duplex  tank  pumps. 

For  tlllii  Jolce  for  sulpUtors*    Single  or  duplex  piston  pumps. 

For  lladvattiiflf  filter  presses.    Single  or  duplex  piston  pumps. 

For  snlplmr  stove.    Direct  acting  blower. 

For  evaporators.    Direct-acting  or  fly-wheel  wet  or  dry  vacuum  pumps. 

For  evaporator  drips.    Single  or  duplex  piston  pumps. 

For  tiattery  water  supply.    Single,  duplex,  compound  or  fly-wheel  pumps. 

For  sreen  sjmp.    Single  or  duplex  piston  pumps. 

For  main  water  snpply.  High-pressure,  compound,  compound  condensing 
direct-acting,  or  fly-wheel  pumping  engines. 

For  oarbonie-acid  sas.  Duplex  or  single  crank  and  fly-wheel,  positive  slide- 
valve  vacuum  pumps. 

For  filter*press  Jacks*    Single  or  duplex,  hydraulic,  direct-acting  pumps. 

For  boiler  feed.    Single  or  duplex  piston  or  plunger  pumps. 

For  evaporator  tall  pomps.    Single  or  duplex  piston  pumps. 

For  pnmplns  jaloe  to  second  carbonator.  Single  or  duplex  piston  pumps. 

Foriinmplns  tbln  jnlce  fer  second  carbonator.  Single  or  duplex 
piston  pumps. 

For  pnmplnflT  jolce  f!rom  first  satoration  receiving  tank  to  evapor- 
mtor  sopply  tank.    Single  or  duplex  piston  pumps. 

For  pomplniT  fk*om  solpbor  station  receiving:-tank  to  vacuum-pan 
cHiBTgtng  tanks.    Single  or  duplex  piston  pumps. 

For  pompln^  molasses  f!rom  first  floor  to  pan  supply  tank.    Sin^k> 

or  duplex  piston  pumps. 

For  filter-press  bot-water  pomp.    Single  or  duplex  piston  pumps. 
For  saobarate  pomps.     Single  or  duplex  outside-packed-plunger  pumps. 
MUk-of-lime  pomp.    Single  or  duplex  horizontal  piston  or  plunger  pumps. 
Molasses  pomps.    Single  or  duplex  piston  or  outside-packed-plunger  pumps. 
For  the  above  services  the  following  alternative  types  can  be  .substituted: 

Vertical  triplex  power  pumps,  horizontal  duplex,  or  single  i»oiver^piimps. 
Vaoonm  pomps  for  distillation,  evaporator  and  condenser.  Direct  - 

acting  single,  duplex  fly-wheel,  or  horizontal  duplex  power  pumps. 

For  oarbonic-aeld  gnm.  Vertical  triplex  jwwer.  or  steam  driven  fly-wheel. 
or  horizontal  duplex  or  single  fly-wheel  pumps. 

For  moltlple  vaeoom  evaporators.  Fly-wheel  or  direct-acting  sweet- 
water  pumps. 

For  sweet  water  and  syrop  pumps.  Fly-wheel  or  direct-acting  single. 
power  or  steam  actuated  pumps. 

For  combined  water  and  vaeoom,  combined  air  and  circolatins, 
combined  bet  and  cold  water,  and,  combined  liqoid  and  air 
pumps.    Pumps  of  direct  acting  or  fly-wheel  types. 

For  moving  liaolds,  filter  service  or  otber  eqoipment.  Single  fly- 
wheel or  duplex  sir  compressors. 

We  manufacture  manv  t3rpes  of  pumping  machmerv  ^YvVcXv  c«m«^\.\^  ^<^^- 
ered  hy  m  emtBkigfue  of  this  kind,  and  issue  spedaX  caw»eanik  ^^uct^xts^^^ca 
diOSBnat  typea,  which  will  he  sent  upon  application. 


KNOWLES  PATENT  BOILER-FEED  OK  PRESSURE  PUMP 


KNOWLES   PATENT 


Boiler  Feed  or  Pressure  Pumps 

Arranffed  for  Hot  or  Cold  Water  or  other  Liquids. 


Many  devices  have  been  introduced  in  the  market  for  feeding  boilers,  but  nothing  has  yet  proved  so 
liable  and  economical  as  a  good  steam  pump.  The  Knowles  Pump  has  withstood  the  test  uf  many 
•rs*  service,  and  stands  to-duy  preeminent  for  its  record  of  efficiency  and  durability.  In  its  pri'sent 
rfccted  form  it  is  the  most  desirable  boiler  feeder  to  be  found.  Its  improved  valve  mntiun  and  steam 
■Ives  secure  the  smoothest  work  under  the  most  exacting  conditions.  The  pump  can  be  regulated  to 
n  at  any  sp>eed  desired— an  imp<.rtant  feature  in  the  feeding  of  boilers. 

In  the  manufacture  of  the  Knowles  Steam  Pumps  the  best  composition  metal  (Government  standard) 
used  for  the  pist<m  rods,  stuffing  boxes,  valve  seats,  and  water  cylinder  linings.  The  water  pistons 
e  also  made  of  composition,  and  are  packed  with  a  special  form  of  adjustable  packing,  adapted  tor 
iher  hot  or  cold  liquids.    All  parts  are  made  to  gauge,  and  are  therefore  interchangeable. 

These  pumps  have  large  direct  water  passages  and  full  valve  area,  which  admit  of  a  speed  that  makes 
•rm  very  efficient /rW  pumps. 

SIZES    AND    CAPACITIES. 
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When  ordering  a  pump,  please  answer  the  following  questions : 

ist.  Whether  for  hot  or  cold  water?  2d.  To  what  height  is  water  to  be  lifted  by  suction?  3d.  Length 
suction  pipe?  4th.  Against  what  pressure  or  height  is  water  to  be  forced?  5th.  Amount  of  water 
eded  per  hour? 

The  Nos.  o,  z,  a,  3,  4,  and  4^  pumps  are  provided  with  hand  power  attachments. 

Oar  PBtMit  Nuid  Power  Attachment  is  invaluable,  as  the  pump  can  be  used,  when  steam  is  down, 
*  fillinif  boilers  after  **  blowing  off,"  washing  decks,  fire  purposes,  etc.  The  Hand  I.ever  can  be  easily 
noved  by  simply  lifting  it  from  the  pump. 

We  do  not  recommend  the  use  of  copper  air  chambers,  as  experience  has  shown  they  are  unreliable, 
lecially  for  pressures  above  xoo  pounds.  We  will  furnish  copper  air  chambers,  however,  if  required, 
sixes  No.  3  to  No.  10  inclusive,  at  a  Blight  additional  charge. 

AU  *taiw  •MC9pt  N<K  000  Mad  No.  00  are  good  for  350  feat  lilt,  lot  mine  ^a»e,  01  lot  x»^'^««kb&*  Vt«i»x^ 
^aUmr imdimg.   Siam  No,  000  mad  No,  00  ara  good  for  too  pou&dft  vtwv^^* 


As  per  opposite  page. 
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Plunger  Pumps— Double  Acting. 

For  Peedlnff  Bollsrs,  Pumping  Wat«r  oontalnlnff  Sediment  or  Grit,  etc. 


Plnnger  pnmps  for  boiler  feeding,  especially  under  the  higher  range  of  pressures,  have  certi 
ndrantAffes over  "piston"  pumps.  They  are  very  efficient  and  remarkably  durable — the  only  wcari 
Part  in  the  pump  end  being  the  packing  of  the  plunger  stuffing  boxes.  No  leak  can  occur  there  withe 
besnflf  observed,  and  easily  stopped  by  setting  up  the  packing.  The  plunger  not  touching  the  pui 
oasting^s,  there  is  no  cutting  or  wear,  consequently  they  require  no  reboring  or  refitting,  like  pist 
punip«,  when  working  on  gritty  or  sandy  water. 

As  feed  pumps,  where  very  high  steam  pressure  is  carried  (jcx>  lbs.  or  less),  the  Knowlos  Plunfj 
Pumps  have  no  equal.  They  have  a  splendid  record  in  places  where  the  work  is  very  severe  and  cc 
tinuous,  such  as  found  in  rolling  mills,  blast  furnaces,  and  sugar  refineries.  They  are  also  particulai 
adapted  for  pumping  gritty  or  muddy  water  from  mines,  quarries,  wells,  pits,  and  similar  places. 

These  pumps  are  very  strong  and  compact.  The  piston  rods  do  not  enter  the  pump  cylinders,  a 
are  therefore  not  exposed  to  the  action  of  the  water.  The  plungers  are  connected  by  substantial  si 
rods  and  crossheads.  The  water  valves  are  of  special  form,  made  of  gun  metal  composition  or  rubb 
according  to  circumstances.    There  is  a  cover  over  each  valve,  giving  quick  and  easy  access  to  same. 

SIZES   AND    CAPACITIES. 
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KNOWLES    PATENT 

rank  or  Light  Service  Pumps, 

pnmpiosr  water  or  other  liquids  to  limited  heifi^bts  and  distances  these  pumps  possess  special 
axes ;  they  combine  larf^e  pumping  capacity  with  small  expenditure  of  steam.  The  steam  cylinders, 
ortion  to  the  pump  cyhnders,  are  made  smaller  in  diameter  than  with  the  regular  pressure  pumps, 
laeqnently  the  first  cost  is  less— for  amount  of  witer  pumped.  These  pumps  are  principally  used 
oad  water  stations,  gas  and  oil  works,  bleacheries,  tanneries,  refineries,  plantations,  distilleries, 

variety  of  valves  are  used  adapted  for  pumping  hot,  cold,  thick,  thin,  alkaline,  or  other  liquids. 

Qaarrles  and  Clay  Pits,  also  for  coffer  dams,  tunnels,  foundation  pits,  ore  beds,  sewerage,  and 
ug  purposes,  these  pumps  are  esp>ecially  adapted,  having  large  water  passages  and  valve  openings. 

SIZES    AND    CAPACITIES. 
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ALSO  PATTERNS  FOR  LARGER  SIZKS  OK  OTIIRR  COMHINATIDNS  OF  CYLINDERS. 

water  cylinders  are  arranged  with  composition  linings  valve  seats,  valve  bolts,  water  pistons, 
Lou  rods  :  the  water  pistons  are  packed  with  a  special  form  of  adjustaolc  packing. 
;iliary  Boiler  Peed  Pumps  (single  action  plungers)attached  when  required.    Prices  extra.    Pumps 
Iter  cylinders  entirely  ot  comi>osition,  extra.    The  hand-power  attachment  applied  to  the  first 
ea. 

'  In  ordering,  parties  will  please  state  fully  theduty  to  be  performed,  also  alie  and  length  oC  pipea. 
iis«t  up  to  8  z  8x  la  incluuve  are  ot  the  **nat  cap  '^  pattern,  Kood  lot  'waXvT  '^t«i««.t«k^«cx«ii^n^^- 
M  feet  Dead  or ;««,    Lttrtcnr  Bizea  have  water  cylinaert  ol  th*  **  c\om  ^^eaxaskc*'*  ^.lV*\^s^^*^  ^'^ 
' /Ma   Copper  mir  cbMtn  ben  will  be  furnished,  if  requkt%d,  tX  a  €iMi>X  «AAAX!k»MX «^»x«i^« 


J^NeWLElS   iMPReVED 

DUPLEX   STEHM    PUMPS. 


"STANDARD"  (Long  Stroke)  PISTON  PATTERN 
For  Feedingr  Boilers,  Etc 


*TX?  .nect  a  preference  occasionally  expressed  for  a  well-macle  inexpensive  duplex  pump,  to  work  a^air 

moderate  pressure,  with  clear  water,  such  as  operating  hydraulic  elevators,  pumping  into  the  tanks  o 
buildings,  feeding  boilers,  etc.,   we  have  built  a  complete  set  of  p:'.tterns  embodying  many  decided  improve- 
ments upon  the  duplex  pumps  commonly  fuund  in  the  market. 

In  the  Knowles  Improved  Duplex  Pumps  plain  slide  wives  arc  used  of  the  most  durable  form,  uurked 
by  a  Tery  simple  and  adjustable  valve  motion  of  improved  design.  The  water  pistons  and  valves  ar* 
adapted  to  the  liquid  to  be  pumped.     The  water  cylinders  are  brass  lined. 

The  weight  of  theae  pumps  is  from  ten  |o  hvtnty  per  cent  gre.itcr  lli.iu  the  duplex  pumps  uf  other  mitk- 
rrs,  as  commonly  built ;  they  also  have  the  advant.igc  of  longer  stroki\  and  as  the  wear  of  tin:  pump  de- 
ucnds  on  the  number  of  r/vrrra/i  of  motion  made  in  a  given  time,  their  durability  is  pioportionatcly  in- 
veaicd  by  this  feature.  Another  great  advantage  in  the  longer  .stroke  is  the  smallrr  amount  of  stc.im 
r,  on  account  of  less  clearance,  for  a  given  amount  of  piston  speed. 

SIZES,  CAPACITIES  AND   PRICES: 
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ffUMrS  yiTTBU  WXTM  COMPOSITION  PISTON  ROUS,  BTC.  AT  A  .SL10I1T  ADDITIONAL.  COST 


The  Knowles  Special  Duplex  Pump. 

PreMure  Pattern,  for  Boiler  Peedlng,  Btc. 

rHE  cut  on  opposite  page  showsone  of  ourspeciftl  pattern  duplex  pumps  (si*e,  Cxjx 
These  pumps  are  provided  with  double  acting  water  pistons,  and  are  suitable 


tMiler  feeding.  Are 
lined,  and   the  water  pisto 
When  required. 


r  for  general  purposes.    The  water  cylinders  are  br. 
s  are  arranged  so  that  the  packing  may  be  readily  reueu 
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A  slight   additional   cliarye   is  made  when   |>iiin|>s  are   filled  with  brass  pistons  : 
brass  piston  rods. 

To  designate  the  sizes  give  Iht  diameter  of  steam  a,n<\  v(W.«  v,-j\\wi.t«-i»Si.\'«i< 
stmke,  or  use  code  word. 


*  r^^ 


t   KNOWLtS  IMPROVf.D  COMPOUND  UUl'LFX  STEAM   PUMP. 

^k  -aiBodiird-  iLong  Strolnl  Piston  PaitscD. 


h 


KNOWl.KS  SPECIAL  DUPLEX  TANK  PUMP 


The    Knowles    Special     Duplex    Pump. 

Tank,  or  Light  Service  Pattern. 


*nHESE  pumps  are  designed  for  use  where  the  liquid  handled  is  to  be  raised  only  to 
*     a  moderate    height.      They  are  made   of  the  piston  pattern,  pimip  pistons  fibrous 
sacked,  and  they  are  furnished  with  valves  of  hard  or  soft  rubber,  or  of  metal,  as  required, 
iccording  to  the  liquid  to  be  handled.     Water  cylinders  are  brass  lin?d. 
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ALSO   PATTKRNS  FOR   LARGKK   SIZKS. 


A  slight  additional  charge  is  made  when  ])umps  are  litted  with  brass  ])istons  and 
^ass  piston  rods. 

To  designate  the  sizes  give  the  diameter  of  steam  and  water  cylinders,  and  length 
stroke,  or  use  code  word. 


KNOWLES  SPECIAL  DUPLEX  PUMP. 

OUTblDt  I'ACKKD  PLUNGKR  PA'ITERN. 


THE  KNOWLES 

SPECIAL  DUPLEX  PUMP 

OUTSIDE  PACKED  PLUNGER  PATTERN. 

THIS  pattern  of  pump  is  specially  designed  for  pipe  lines,  for  mining  purposes,  for  feeding  boiler; 
carrying  very  high  steam  pressures  in  conformity  with  the  most  modern  practice,  or  for  any  service 
requiring  the  delivery  of  liauias  under  unusually  heavy  pressure,  not  to  exceed  j-^o  to  450  pounds  pt*  1 
square  inch.  Owing  to  the  lacility  with  which  wear  in  the  water  plungers  may  be  taken  up,  by  setting 
out  the  packing  in  the  stuffing  boxes,  these  pumps  are  specially  well  suited  for  handling  gritty  liquids 
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THE  KNOWLES  SPECIAL  DUPLEX  PUMP— Continued. 

OUTS  ID «  PACKED  PLUNGER  PATTERN. 
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COMPOUND  DUPLEX  PLUNGER  PUMPS. 


«  coniDinplkin  of  iltim.    Eiiimuil- 


THE  KNOWLES 

UNDERWRITER  FIRE   PUMP. 

Mutual  Insurance  Companies'  SPECiFiCATiONS. 

IN  our  Underwriter  Fire  Pump,  the  water  passages,  valve  areas,  and  suction  and  dis- 
charge nozzles  are  all  much  larger  than  in  any  ordinary  pump,  so  a  greater  amount 
of  water  can  l)e  discharged  without  water-hammer.  Also,  the  steam  and  exhaust 
ports  and  nozzles  are  designed  so  as  to  give  unrestricted  passage  to  the  steam.  The 
pump  is  "rust-proof,"  and  will  start  instantly,  after  standing  unused  for  a  long  time. 
The  piston  rods  and  valve  rods  are  made  from  Tobin  bronze.  All  stutfing-boxes  and 
glands  are  bra-ss  lined.  Plungers  and  plunger  sleeve  are  of  composition,  but  the  metals 
are  differently  mixed  to  prevent  cutting.  This  mixture  of  the  metals  has  l)een  a  subject  of 
much  experiment  and  study;  it  has  now  brought  us  great  success,  as  the  parts  work 
perfectly  upon  each  other,  without  friction  or  impairment. 

Each  pump  has  the  following  fittings,  heretofore  charged  as  extras,  but  now  included 
in  the  price  and  regularly  furnished  : 

Capacity- Plate  on  Discharge  Air-C.'haml)er. 

Stroke-(  Jauge,  graduated  on  eac  h  end. 

Vacuum,  or  Suction  Air-Chamber. 

Steam-( range.  5  inches  diameter.  < 

Water-Ciauge,  5  inches  diameter,  with  duplex  spring. 

Relief- Valve  of  large  capacity. 

Relief- Valve  Discharge-Cone. 

Set  of  brass  priming  Pipes  and  special  valves. 

Required  number  of  2^  inches  Ludlow  Hose-Valves. 

One  pint  Sight-F'eed  Cylinder  Lubricator. 

All  according  to  the  specifications. 

On  account  of  the  larger  pas.sageways,  brass  parts  ami  attachments  mentiont-t!.  i'   • 
pump  necessarily  costs  more  than  an  ordinary  tire  ]>uni|);    but  the  cost  by  \\\r  ^1.  < 
discharged  is  less,  since  the  Underwriter  puni;)  can  deliver  a  greater  (luantit)  of  v. 
in  the  same  length  of  time.     It  is  also  much  heavier  and  stronger,  with  supcii   r  v, 
mmnship,  and  1)etter  protected  from  rust  and  accident. 

TABI-E   OK   SI/KS    Wh   CAP  XCI  11 1->. 


'"^;'*J|  Diameter 
1^^        of  Water! 

Length 

Normal 

Capacities. 

Gallons 

Number 
(»f  Fire 

Sic.irn 

1  fel .    . 

I'.xll.lllst 
1 1. 

Suctitin 
Pipe. 

i>is-    ; 

charge 

C«mIp 

in^ciiL     P»-«"» 

Stroke. 

per 
1    Minute. 

Streams. 

ripe. 

ripe. 

Pipe. 

\V<»r(l. 

12      ;      6 

12 

■     320 

I 
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5 
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14 

7U 

12 
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12 
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3'i 

4 

10 
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Enskied 
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10 

12 

1000 
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,        »^ 

S 

Ensl.ivc 

20 

12 

16 

1500 

h 
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6 

1      '4 

10      , 

Ensnarl 

The  actual  capacity  of  each  pump  is  more  than  the  Underwriters*  rating,  and  a 
greater  speed  can  be  attained,  that  will  increase  the  number  of  fire  streams. 


KNOWLES   AUTOMATIC    FEED  PUMP    AND    RECEIVEK.    M 


THE   KNOWLES 


AUTOMATIC  FEED  PUMP  &  RECEIVER 


is  the  simplest  and  most  effective  apparatus  made  for  draining  Steam  Coils, 
Radiators,  Heaters,  Drying  Cylinders,  Steam  Jackets,  etc.,  and  forcing  the 
water  of  condensation  in  its  hottest  condition  direct  to  the  steam  boilers,  it  is 
perfectly  reliable  and  automatic  in  its  operation.  It  does  away  with  the  ex- 
pense and  annoyance  of  traps  and  tanks  and  returns  the  condensed  steam  to  the 
boiler  in  a  steady,  continuous  flow,  as  fast  as  it  accumulates  in  the  receiver. 
The  Automatic  Feed  Pump  and  Receiver  can  be  used  for  other  purposes  than 
a  boiier-feed  appliance ;  for  instance,  for  regulating  the  brine  circulation  in 
refrigerating  machinery,  for  the  temporator  apparatus  in  beer  cooling  and  for 
other  circulating  purposes. 

This  apparatus  also  makes  an  efficient  form  of  governor  for  maintaining  a 
uniform  water  level  in  steam  heating  systems.  When  used  for  this  purpose 
the  receiver  is  placed  at  the  height  at  which  it  is  required  to  maintain  the 
water  line.  When  desired,  the  receiver  and  pump  may  be  separated,  the  re- 
ceiver being  placed  at  the  water  line  level,  and  the  pump  located  below  at  any 
convenient  point. 

■  Referring  to  the  illuHtration  on  the  opposite  page,  it  will  be  noticed  that 
the  condensed  steam  enters  by  the  inlet  nozzle  at  the  toi),  and  falls  to  the  bot- 
tom of  the  receiver.  This  water  cannot  accumulate  in  any  (juantity,  as  in 
rising,  it  lifts  the  float,  and  the  steam  pump  takes  it  away  immediately  and 
forces  it  to  the  boiler.  The  pump  is  operaU^d  f loin  the  float  by  means  of  the 
intermediate  connections,  and  balanced  steam  throttle.  When  the  float  riset^ 
the  pump  is  started,  and  the  s|)eed  is  re<rulated  a(*<;ording  to  the  quantity  of 
water  flowing  into  the  receiver— the  larger  the  quantity  of  water  the  faster  the 
pump  moves.  The  pump  slows  down  as  the  supply  of  water  drops  olT,  and 
when  it  ceases  the  pump  stops  entirely. 


1 

Square  Feet  of 

Space 

Occupietl,  in 

chfS. 

Size  of  Pump. 

Direct   Radiating 

(Duplex) 

Surface  it  will 

Drain. 

Length. 
34 

Width. 
25 

Hei^h 

3      X2     X   3 

5,ooo 

31 

4^X2HX  4 

io,ooo 

37 

3'^ 

35 

5XX3>iX   5 

20,000 

48 

37 

44 

<•     X4     X   6 

40,000 

48 

37 

45 

7«X5     X  6 

70,000 

54 

44 

4S 

7«X4XXxo 

7o,oo«) 

()3 

44 

4S 

Telegraphic  Cotle  Word, 


Regular. 


Brass  Fitted. 


Meabilibus     Meandrous 
Meabilium      Meaningly 
Meaculam       Meapte 
Meacularem !  Measles 
;  Meadow        !  Meationem 
Meagrely      •  Meationis 


Prices  include  everything  shown  in  the  illustration. 
We  also  furnish  this  apparatus  when  required  with  the  receiver  mounted 
directly  over  the  pump. 
Prices  upon  application. 


F 
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KNOWLES  [MI'ROVhD  DIRhCT-ACTING  AIR  COMPPFSSOR. 


Direct  Acting  Air  G)mpressor$. 


For  5  to  15  Pound*  Prevure, 


THESE  tnschinet  mtt  Utgelj  uKd  (or  >iillillDit  olli,  (cida  and  cl 
blast  and  ventilaling  purpom,  and  lor  supplying  aii  Iot  pneumi 
cairieri.    Being  dircci  ictiog,  ther  arc  very  compacl  and  sini|i 
wofking  pans  piMiibIt,  and  Ihc  cost  of  alleiiJ^ncc  and  mainlcnnncc  is 

SDwHinc  works.  blaM  furnaces.  «lc. 

Our  improved  c<>nipensa(ing  valve  motion  Is  a(  specLiI  value  on 
length  of  ittuke  an  be  readily  and  finely  adtnsted,  (o  iliat  the  iiiKinns 
(he  heads  of  1  he  air  r>  linders.  thus  combining  econnmy  o(  sleam  with 
the  lir  ml.  Tneair  valves  ace  nol  liable  to  derangement ,  and  areof  v( 
lie  liglil  and  slrong.  and  are  provided  with  adjuilalilc  packing  lingcol 


's!i 


llnniiv. 
IK'idew. 


■  I  J-."    1/;    tl.-niliill 


,11' 

|ii" 

llillv. 

f 

>" 

If 

er..i.al.  ' 

Hilled. 

I" 

51" 

(-° 

Ililum. 

lo" 

1^ 

vf 

'i 

1^ 

y- 

rronry. 

u" 

11" 

6.i- 

er.>shi|> 

1   Hindered. 

& 

b- 

S«" 

'^ 

erp« 

1  Hingtag. 

up, 

Vdi 

Ktly  from  the 
are  the  sucUon 

tm.«phrrciiur. 

yh 

aiu 

ihed, ao 

as  to  draw 

the   supply  (or 

THE  KNOWLES 
SINGLE   CYLINDER   CRANK   AND    FLY-WHEEL 

AIR   COMPRESSOR. 

For  Elevating  Aclda  by  Air  Pressure,  for  Opsrsting  Pneumatic  Maciilnery,  etc. 

THFSE  **  5traight*Line  "  Air  Compressors  are  madCf  in  the  smaller  sizes,  with  the  air  va> /es  located  in  the 
air  cvlindrr  heads.     The  larger  sizes  may  be  provided  with  radial  valves  located  around  the  air  cylinder 
barrel,  as  shown  in  the  cut  on  the  opposite  page.     It  will  be  seen  at  a  glance  that  this  type  of  compressor 
it  very  compact  and  thoroughly  self-contained,  and,  when  properly  set,  its  perfect  alignment  in  continuous 
service  can  be  relied  upon. 

Steam  and  air  cylinders  are  both  provided  with  sight  feed  lubricators,  and  all  the  bearings  are  fitted  with 
sight  feed  oil  cups.  The  air  cylinder  is  *■*■  water  jacketed,"  and  so  arranged  that  the  cooling  water  enters  at  the 
rompreation  ends  of  the  cylinde;,  and  after  the  heat  due  to  compression  is  absorbed,  the  water  is  discharged  at 
the  centre. 

In  large  plants  where  the  saving  in  steam  consumption  is  suffiiient  to  warrant  the  sxtra  cost,  these  com- 
pressors are  fitted  with  Corliss  valve  gear  and  may  be  run  condensing  or  non-condensing. 

Wkerc  the  air  or  gas  is  required  to  be  compressed  to  prcisure^  greater  than  about  one  hundred  pounds  per 
sqoare  inch,  we  recommend  the  use  of  a  compressor  with  comf^mnd  air  end,  having  two  or  more  air  cylinder* 
at  4Mcrcnt  siaei.  The  initial  compression  talces  place  in  the  larger  cylinder.  After  this  first  compression,  the 
air  er  fas  passes  on  to  the  next  cylinder,  where  the  pressure  is  still  further  increased,  and,  if  there  is  a  third 
wkt  cylinder,  t be  process  is  again  continued  until  the  re<iuired  pressure  is  reached. 


SIZES    AND   CAPACITIES.— 


.—  STYLES    A    AND    B. 
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*  Table  gives  weight  when  fitted  with  Meyer  cut-otf. 

ALSO   PATTBRNS   Kl>R    I.ARGRR   sfZRS  OR   OTHER  COMBINATIUNt  OP  CYLINDERS. 

The  Meyer  cut-off  attachment,  shown  in  the  cut  on  the  opposite  pttCi  Is  onlv  furnUhcd  when  specially 
ordered,  aad  is  charfcd  ntn.    Cut  §howi  rtdiai  valves.    Send  for  tp«c\«l  caKtinfM  m  i^t  c«w%i««in'\«>M^«Mri. 


SINGLE  ROTATlVt   1>RY  VACUUM  PUMR 

These  mathines  also  make  efficient  gas  compreaaore,  and  can  lie  used  equally  » 
thie  Berviee,  for  15  lb,  air  pressure  or  leas. 


KNOWLF.S  IMPROVED 

ROTATIVE  DRY  VACUUM  PUMP, 

THIS  in  a  new  form  of  vucuuiu  pump  of  thti  type  uttccl  for  the  dry  Hy^tem.  und  hvM  been 
dcsigiMMl  uml  const rui' ted  tomeet  requln-nifntsfulllnp  tor  pumi>8  of  lurtri*  rapacity  with 
hii;h  Ucffrt^e  uf  vacuum,  such  as  in  thec:iseuf  suKunvtliiericsand  vacuum  pans  in  Kenerul. 
for  pr<-servin»r  proctfSM's,  for  rt'movul  of  air  from  underneath  covers  in  canning  >fo<KlM,  and  for 
central  condcnsintc  systems. 

This  machine  Ik  built  lM>th  of  the  single  typ«»  and  of  the  duplex  typo.  It  will  be  sren  by  the 
nicstratiouH,  both  single  and  dupb'x,  that  the  machines  are  compact,  substantial  and  simple. 
A'iih  double-acting  sttram  cyliuaers.  and  d<>ui>le-acting  vacuum  cylindt^rs.  the  pistons  operating 
in  both  being  mounted  on  the  same  pinton  ro<l.  The  lly-wlieels  are  of  such  weiKiit  as  to  admit 
of  operation  at  very  slow  speed.  No  wsiter  is  used  inside  the  vacuum  cylinders  for  coi>ling. 
The  vacuum  cylinilera  are  cooknl  by  meann  of  water  jackets  either  in  the  cylinder  heads  or  in 
the  barrelH  of  cylinders.  The  suction  valves  of  vacuum  cylinder  are  positively  operated  by 
means  of  eccentrics,  and  the  speed  of  the  nia<-hine  is  only  limited  by  the  coiulitions  limiting  th<' 
speed  of  o  dinary  steam  engines.  Theorilinary  running  spe(>d  of  these  macliines  is  Kmn'volu- 
tions  per  minute  (for  18  Inch  stroke  or  les.s)  and  can  be  exceeded,  depiMidinir  upon  length  of 
hlioke  and  the  size  of  the  unicliine.  Tlie  tly -^\  lie(>]s  are  proportioned  for  a  Hp(>e<l  less  than  1<>» 
i>;\olutionH  per  minute  and  the  lower  s]M*eds  may  l>e  oittaiued  by  a<ljutting  tlie  ^tvernor  to  the 
speed  required.  As  no  water  is  admitted  to  the  inside  of  the  vacuum  cylinders  no  ditliculty  is 
eneountered  In  removing  It  at  the  end  of  stroke,  thus  admitting  of  hi;.'h  rotative  sim^mI. 
while  most  rotative  dry  vacuum  pumps  of  other  nianufaclurers  employing  tlie  orilinary  suction 
a*  d  delivery  valves,  require  water  injected  inside  the  ^acuum  cylinders  to  k(>»  p  the  cylindtT^ 
riM>l  and  to  seal  the  valves,  thus  requiring  these  pumps  to  run  at  a  slow  rate  of  speed  so  th.it 
the  water  can  be  disoharged  as  the  pump  ap])ro:iehes  th<M-ndofits  stroke.  The  result  is  thiit 
a  machine  has  to  be  employed  practically  don iil«>  the  si/i*  required  if  one  of  our  rotative  dry 
vaeaum  pnmps,  with  mechanically  op(*raied  suction  \alves  is  used 

■     For  high  sf'am  pressures  wo  provide  the  steam  cylinders  with  Meyer  cut  oiT  valves,  at 
extra  price,  producing  a  high  economy  in  steam  con><umpt  ion. 

The  typo  <^' auction  valves  employed  in  tlio  vacuum  cylinders  deprnds  ui>«»n  tht'^izenr 
cjllnderfl.  The  smaller  machines  have  x-alves  of  the  slide  val\e  tyi>e  and  the  lar(.'er  marhitM'^ 
rotary  va'ves  of  the  C^irliss  tyiHJ.  The  ports  are  of  very  lil»eral  si/.e  so  a^  to  oih-r  the  bast 
p  WSlDle  f riei ion  to  the  \'apors  handled.  The<iueiion  valves,  belm;  mr>ehanieallv  moved,  o])eii 
promptly  to  the  full  extent  and  ofTer  no  ohstnuMion  to  the  entrance  of  liie  vjiHirs  int4)  tlie 
vacuum  cylinders,  insU'ad  of  comxK'lling  tlie  vajior  to  overcome  the  teii>ion  ot  t  he  suet  ion  vah  e 
hprlngs  before  the  suction  valves  can  oix-u.  as  in  tlio  ordinary  ty]>e  uf  \acuum  ))unip.  The 
design  of  the  valves  in  the  vacuum  cylinders  is  such  that  all  vai>or  reniaininL:  in  the  elearai.ee 
M|iuce.  at  the  end  of  the  stroke  of  the  vaeiiuin  piston  is  removed  by  nieims  of  an  ei|na]i/in*r  purl 
in  the  valve,  which  connects  the  two  opi>osite  ends  of  the  vacuuni  cylinder  to;:'-ther  when  the 
piston  is  at  the  end  of  its  stroke.  The  result  of  this  is,  that  the  vapors  colli-et  id  in  the  clear 
hncc  space  in  front  of  the  pi&ton  at  atmospheric  pressure,  pass  back  into  tlie  large  vacunin 
space  atthelwckof  the  piston,  the  pressure  on  the  two  sides  of  the  vaennin  ])iston  lieing  thus 
e<4ualized  and  reducetl  to  very  nearly  that  niaintaiiieil  in  the  .suction  pipe,  .so  iliat  when  the 
piston  begins  to  uiake  Its  ret  urn  sintke,  instead  of  the  ele;irance  space  liein«.' tilled  with  va])or 
at  atmospheric  pressure,  which  would  expand  and  prevent  the  immediate  produeiion  of  a  com 
plf^te  vacuum,  work  begins  at  once  anil  pnu-tieally  the  Tnll  disiilacenjeni  of  the  vacuum,  piston 
is  effective  at  each  stroke. 

Oneof  the  most  important  features  of  this  machine  is  that,  although  it  may  Ik*  run  at  constant 
speed,  thcsti'am  consumption  in  driving:  it  is  in  pnqioriion  to  tlie  work  done.  The  steam  and 
vai'uumcylinders  are  made  of  close  grained  cast  iron,  as  hard  as  can  t>e  machined.  Steam  and 
T:u:uumpistons  are  of  east  iron,  with  p;ickiuk'  ring's,  anil  both  pisinns  are  machined  on  the  out- 
bi»le.  Tcooonneeling  rods  are  of  l>est  open  h»»a  nil  for^'ed  steel,  arranged  with  sis'cial  adjust- 
ment!*. The  steam  valves  are  of  the  common  I)  ty]X'.  tittfd  with  Meyer  cut-off  when  specially 
ordered.  In  this  case  the  steam  valve  consists  of  two  parts,  the  main  and  distributing  valves. 
When  tho  Meyer  cut-ofi  is  usihI,  the  point  of  cut-ofT  is  Indicated  hy  a  pointer  and  scale,  and  the 
INiint  of  cu^off  is  adjusted  by  means  of  a  hand  wheel.  The  valve  gear  is  a  modification  i>f  the 
••ccentric  motion  giving  a  nuickcr  movemenfe  of  the  valT(>s  than  is  p4»ssible  with  the  ordinary 
t^centrio  motion.  Thebetlsof  both  the  single  and  iluplex  tvpes  are  d(siKU(>d  to  resist  and 
withstand  the  severest  strains.  The  main  1  searings  have  broad  surfaces,  with  adjustments  for 
faking  up  wear,  and  are  heavily  babbitted.  The  quality  of  nmterlal  and  workmanship  em- 
ployed on  thes<!  machines  Is  of  the  best,  and  everything  is  subjected  to  a  rigid  test  and  inspection 
uuuer  ooDditluus  as  nearly  approaching  the  working  conditions  as  possible,  before  leavlug  tho 
factory. 

Every  machine  Is  providi^l  with  centrifugal  speed  governor,  and  with  oiling  device. 

For  Illustrations  see  pages  K  and  'A4.    Kor  sizes  see  page  V\n. 


Vertical  Power  Air  Compressors. 

Style  V. 

For  moderate  pressures  and  large  capacaties,  the  machine  shown  on 
the  opposite  page  will  be  found  most  desirable,  owing  to  its  great  rigidity, 
positive  action,  and  consequent  freedom  from  breakdowns. 

The  crank  shaft  being  in  the  base  of  the  machine,  all  vibration  due  to 
revolving  parts  is  absorbed  by  the  foundation. 

The  supports  for  the  cylinders  are  conical-shape<l  columns  with  proper 
openings  for  access  to  moving  parts,  and  make  a  most  substantial  support  for 
the  cylinders.  They  are  accurately  bored  for  the  crosshead  guides.  The 
crank  shaft  is  a  steel  forging  of  ample  size,  supporteil  in  babbitted  bearings 
having  wedge  adjustments.  The  air  valves  are  positive  in  their  action,  and 
are  driven  by  eccentrics  from  the  shaft.  They  aresupplie<l  with  special  relief 
ports  for  exhausting  the  air  remaining  in  the  clearance  spaces  around  to  the 
opposite  side  of  the  piston,  thus  insuring  the  ])iston  drawing  in  a  complete 
cylinderful  of  air  during  the  next  stroke  The  crosshead  is  of  a  strong  box 
form,  with  adjustable  babbitted  shoes.  The  connecting  nnls  have  wt^lgt* 
adjustments  in  the  boxes,  and  the  crank  ends  on  the  triplex  type  are  provided 
with  straps  and  keys. 

This  machine  is  made  as  a  triplex  (as  shown),  as  a  duplex  or  as  a  single 
cylinder  compressor.  In  the  duplex  form,  two  cylinders  are  used,  one  on 
either  side  of  the  pulley.  In  the  single  form,  one  cylinder  is  used,  with  an 
outboard  bearing  for  the  end  of  the  shaft,  the  pulley  being  between  the  cylin- 
der and  this  outboard  bearing.  Suitable  oil  cups  are  provided  for  all  wearing 
parts,  the  system  of  oiling  being  very  complete.  Multiple  sight  feed  cups  are 
used,  with  pipes  leading  to  the  various  [mints  requiring  oil.  These  machines 
are  designed  for  a  working  pressure  of  1;')  pounds  per  s(]uare  inch,  but  we  are 
prepared  to  build,  at  short  notice,  machines  of  this  class  for  pressures  up  to 
50  pounds  per  square  inch. 

These  machines  are  to  be  prefered  to  the  horizontal  type  where  floor 
space  is  limited. 


VERTICAL  POWER  AIR  COMPKhSSOR  OR 

VACUUM  PUMP— STYLE  W. 

TRIPLEX  TYPE, 


KNOWLKS   HORIZONTAL    I'UWHR    VACUUM    I'UMI'. 

Belted  Pump.     Double-Acling  Single  Cylinder  P;iltern, 

Prices  on  Application. 


i^NewLES  Patent 
VACUUM  PUMPS. 


DlTBct-AcUng  Pattern. 


OR  use  hi  lugar  refineries,   plantation  sugar  houses,  for  condensed  milk  factories,  glue  fAttrrics,  and 
......  ■  Ti 


for  all  kinds  of  apparatus  used  in  concentrating  extracts,  chemicals,  etc.,  these  Tmp*')vcd  Direct* 
ig  Vacuum  Pumps  are  especially  adapted.  They  combine  all  the  latr<-t  improvements,  and  are  simplr, 
compact  and  very  reliable.  The  workmanship  and  materials  used  In  their  construction  is  of  the  heit  char> 
acter.  Durability  ar  d  freedom  from  accident  or  expensive  repairs,  are  prominent  features  They  occupy 
but  little  room  and  do  not  require  expensive  foundations,  being  self*contained.  They  can  be  transported 
without  being  taken  apart,  and  there  is  but  little  expense  necessarv  to  connect  them.  They  are  adapted 
equally  well  to  the  *'  dry  '*  a*  to  the  *'  wet"  system*  and  will  mainuin  a  first  class  vacuum. 

SIZES  AND  PRICES. 
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ALa»«>  PATTBKNS  POK  LAHRBK  SIKBS  OK  OTHHK  (  UMBlNATION.s  OP  CYLINUBKN. 


vahre  Mats,  valve  bolts,  lining,  piston  rod  of  the  air  cylinder  are  made  of  the  best 

1  composttinn.     On  the  inside  head  of  the  air  cylinder  is  provided  a  water-basin  arranged  so  that  the 
alnfliac-box  is  always  sealed  with  water,  thus  preventing  any  possible  leak  of  air  tlirough  the  gland  to 
'    the  vacuum  when  the  pump  is  in  operation. 


DOUBLE  VKCUUM  PUMPS. 

These  piimps  have  two  air  cylinders,  arranged  with  tlie  steam  cylinder  l>etwcen  thcin.  I'he  pi 
pted particularly  for  "double"  or  "triple  eflfccts,"  where  one  air  cylinder  is  connected  with  the  con< 
"  striae  "  pan,  and  the  other  air  cylinder  to  the  condenser  of  the  last  pan  of  the  "  double  "  or  "  tripl 
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AUO  PATTBIUCS  FOR  SMALLKR  AND  LARGER  SUBS  OR  OTHBR  COMBINATIONS  OP  CYUNDBRS. 


The  air  cjrIiiMlen  lia:re  cun-m 
TIm  aRanoMMat  of  watar-nniBa 


KNOWLES    IMPROVED   DUPLEX   FLY-WHEEL  VACUUM   PUMP. 


knowles  improved 
Duplex  Fly-Wheel  Vacuum  Pump. 


THE  cut  on  the  opposite  page  shows  our  latest  pattern  Duplex  Fly-Wheel  Vacuum 
Pump.     Owing  to  their  perfectly  uniform  and  positive  length  of  stroke  and  conse- 
quent small  clearance  space  in  both  steam  and  vacuum  cylinders,  these  pumps  are 
most  efficient,  both  in  producing  high  vacuum  and  in  economy  in  steam  consumption. 

They  are  made  in  th  most  thorough  manner  and  of  the  best  materials.  The  Air 
Cylinders  are  lined  with  gun-metal  composition.  The  piston  rods,  valve  seats,  and 
valve  bolls  are  also  of  composition.  The  pistons  of  the  Air  Cylinders  are  of  compo- 
sition, packed  with  a  special  form  of  adjustable  packing.  The  steam  cylinders  have 
plain  D  slide  valves.  The  connecting  rods,  crossheads,  and  crank  shaft  are  of  the 
best  forged  iron.  Kach  and  every  detail  is  carefully  designed  and  adjusted  for  the 
best  service.  The  cranks  are  set  at  right  angles,  consequently  there  is  no  **  dead 
tentrt**  and  the  motion  is  steady  and  uniform  at  any  speed. 

The  design  of  our  new  pattern  vacuum  cylinder  is  such  that  the  same  pump  may 
be  used  equally  well  for  either  the  wet  or  dry  system. 

In  the  **wet  system,"  all  the  water  used  for  condensing  passes  through  the  pum]), 
while  in  the  "Dry  System,"  the  **  Barometrical  column"  or  leg  pipe  carries  off  the 
injection  ^'ater  by  gravity  from  the  lx)ttoni  of  the  cond^'^ser  without  pa.ssing  through 
the  pnmp. 
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Also    I.ARriKR    SUi  >    AMI   olIiKK    1  •  )M  HI  N  A  I  IDNS    III'   (Yl.INDFKS. 


The  Governor  shown  in  the  cut  is  supplied  only  when  ordered  — at  a  slight  addi- 
tional expense. 

2y  Parties  Ordering  will  please  inform  us  ( i )  if  the  vacuum  pump  is  for  ••  Wet  '* 
or  **Dry**  System  and  (2)  what  is  the  diameter  of  the  Pan  or  Evaporator  and  the 
amount  of  heating  surface  in  same;  (3)  what  is  the  character  of  the  material  and 
quantity  to  be  evaporated  per  hour  in  the  evaporator ;  and  (4)  the  average  temperature 
of  the  injection  water  for  the  condenser. 


KNOWI.kS  HORIZONTAL   DUPLEX   POWER   VACUUM  PUMP. 
FOR  VACUUM  I'AN  SERVICF-:.  I 

hflifct  Pimip.   Duiiblt-Aciing  Piston  Patiern.  1 


Size  10x10. 
Gear  Guard  furnished  only  when  specially  ordered,  and  at  additional  price. 


Knowlcs  Horizontal  DufJex  Power  Vacuum  Pumps. 

For  Vacuum  Pui  Service. 
DoubU-Acting:  PisUm  Pattern. 


...J'S 

mint;  ]«iili3Ke  of  9 


side  cyliiider 


in  (Hnlion.  Tiihl  iiuJ  ltw»  iiutle>-s  arc  uaiiailv  funiisliol  as  shown  by  outline  drawii 
prmcllr  unifonn  >■■]  puaiiive  lenKlb  or  Mroke,  whh  lh«  iiiiiie<|ueot  imall  deatanie  in 
ryliBden,  make  thi*  clii*  of  pumpi  moil  eflii'ieiii  hi  produdnic  Blvh  vuniim.    Pumps  nl 


ryliBden,  make  tl , , , „  __.. 

-iKn  may  be  used  on  dthrTIbi:  "  wet  nmlcm."  irlKre  all  vraicruHcil  (brrondens 
ihepsmp,  or  on  Ihe  "  dcT  lyitcm,"  wtmn  ihe  "  baiantclrinl  coIbbd"  nrlCRpij*  carrii 
■aiecfinn  valcr  by  lenvity  frooi  Ihe  bottom  ol  the  conrlrnwr  wilhnul  paisinjt  ihraugh  t 


rhoc  pumpc  aie  usually  ran  in  siwar 
mraisbed  with  gearinr  In  connect  Hire<: 
MeaHd  losiveapeciaT  fijcnres. 

PolMt  of  coiuiruclion :— <T1n»c  clearance  vacuum  cylinilert  with  composilion  linin 
l-xiiion  pialoas  with  adjustable  pncking.  composiikni  |iiston  lods.  valve  seals  and  bo 
KmnecliDt  rods,  machine  cut  gears,  cranka  alright  aiu[l«s.  siljuslineni  for  all  vFcarii 
.•nd  beat  Dalerlal.  Oear  guard  shovii  in  cut  not  furnisliL-d  unleHi  onleied.ai  aildilioi 
When  ordeijns  i^ease  in&rm  us  (i)  if  the  varuunt  pum)]  Li  tiir  "  *M  "  or  ■■  drv  "  sv; 
•liinKtcr  of  pan  or  evaporslor  and  iniiiuni  oI  heating  suTf:ii -i-  in  Mnie ;  (j>  vhatacler  of 
andonDtliy  to  be  i;v»pnraied  per  hour  in  Ihr  evaporaini,  uikI  u\  jvcr.ixe  (empeialn 
mjeifloa  waitr  for  Ihe  cniidenwr. 
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KNOWI.rS    HORIZONTAl.    l)LJI>LHX   POWHR   SYRUI*  PUMI'. 

Helleii  I'ump.     Doiil'te-Acting  Piston  P;ittern. 

Slut:  10x10. 

Gear  Guard  furnished  only  when  specially  ordered,  and  at  additional  price. 


HI  PP 
"  r.i=  Hi'" 


•"■"in   fiS  ^s,ft^^^ 


I  f  i-     ■■"«(I    R*S,i),ft1bift 
■onoire  !««£*2S22j 


n 


I 


THE  KNOWI.K.S  MAGMA  I'UMP. 


THE  KNOWLES  "  MAGMA"  PUMP. 

THE  Knowlcs  *' Magma"  Pump  is  illuHtrated  on  the  opposite  page.  This  pump  Is  largely 
used  in  sugar  houses  to  move  the  thick  semi-fluids  which  require  to  bo  handled  in  con- 
nection with  Kuch  work.  For  .such  Hervlco  it  is  important  that  the  pump  be  made  with  extra 
large  paKsageways  for  the  liquid,  and  with  the  Kmallest  possible  number  of  working  parts  in 
the  pump  cylinder.  To  meet  these  requirements  the  Knowles  "Magma"  pump  is  constructed 
with  a  large  suction  opening,  usually  larger  than  the  pump  cylinder  bore,  opening  downward 
directly  into  the  centre  of  the  pump  cylinder.  There  arc  no  suction  valves  in  the  pump.  The 
pump  piston  travels  across  the  large  suction  inlet,  and  after  this  opening  is  closed,  all  the 
material  remaining  between  the  pump  piston  and  the  cylinder  head  is  expelled  through  a 
special  form  of  discharge  valve  arranged  to  give  a  particularly  large  and  free  opening.  VVith 
this  type  of  pump  it  is  essential  that  the  liquid  handled  sbould  flow  to  the  pump  under  a  head. 
The  t»ame  features  that  render  this  pump  so  particularly  desirable  for  sugar  house  work, 
make  it  equally  suitable  for  handling  any  other  semi-tfuid  material.  It  will  successfully  pump 
a-yskp,  whitelead,  printer's  ink,  tar,  etc  ,  etc. 
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TAIL  PUMPS. 


We  also  have  patterns  for  *  Tail  Pumps  "  simihir  in  (iesijru  to  the  above,  usetl  for  removiIl^' 
the  material  from  triple  effect  or  evaporators.  As  these  pumps  have  to  work  against  a  vacuum 
CD  the  suction,  they  are  fitted  with  basin  heatls.  with  "drowned"  stuffing  boxes  on  the  pump 
ends.    Each  pump  has  two  discharge  openings. 
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THE  KNOWLES 

HORIZONTAL   POWER  PUMP. 

Single  Cylinder  Pattern. 

THE  cut  on  op|>osite  page  shows  one  of  our  improved  power  pumps,  Double  Acting 
Single  Cylinder  pattern,  fitted  with  gears.  We  also  make  the  same  pump  designed 
to  drive  directly  by  belt,  without  intermediate  gearing.  This  style  of  pump  has 
suction  and  discharge  valves  above  the  cylinder  barrel,  and  is  d'^signed  to  stand  a  water 
pressure  of  lOO  pounds  per  square  inch.  Adjustments  are  provided,  so  that  wear  can 
be  taken  up  in  all  bearings,  slides,  and  other  parts  subject  to  wear.  Kvery  part  is  care- 
fully pro|>ortioned,  and  material  and  workmanship  are  of  the  l)est.  All  gears  and 
pinions  have  machine  cut  teeth. 

The  best  gun  metal  composition  is  used  in  the  linings,  valve  seats, 

and  pistons,  the  latter  being  suitably  packed  for  hot  or  cold  water  or  other  liquids. 

Heavy  balance  wheels  are  provided  for  all  sizes. 

The  capacities  in  the  table  below  are  figured  at  the  moderate  speed  of  So  feet  piston 
travel  per  minute ;   this  can  be  incre<ised  if  desired. 

We  have  patterns  also  for  power  pumps  arranged  with  ittsidf  or  outsiJf  plungers^ 
TAitable  for  gritty  or  bad  water. 

When  sending  inquiries  or  orders,  always  state  tlie  pressure  against  which  i)ump 
will  have  to  work. 
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THE  KNOWLES  HORIZONTAL 

DUPLEX   POWER    PUMP. 

Piston,  or  Inside  Plunger  Pattern.   Girder  97  Frame. 

TH  E  Duplex  form  of  Power  Pumps  we  recommend  for  water  works  service,  for  supplying 
hydraulic  elevators  and  for  such  other  places  as  require  a  very  steady  or  heavy 
pressure  with  uniform  action.  These  pumps  can  be  geared  directly  to  the  jack 
shaft  oi  turbine  water  wheels,  or  can  be  driven  by  belt  or  gear  connection  from  line 
shafting  run  by  water  or  steam  power.  ¥ot  hydraulic  elevator  work  they  are  often  driven 
by  gas  engines. 

These  pumps  are  carefully  designed  and  built  with  great  thoroughness.  Kach  water 
cylinder  is  double-acting,  anci  is  arranged  with  lining  and  valve-seats  of  composition. 
The  crank-shafts,  connecting  rods,  cross-heads,  gears,  etc.,  are  well  proportioned  and 
made  of  the  very  best  materials.  All  bearings,  slides,  etc.,  are  arranged  for  taking  up 
wear.  The  cranks  are  set  at  right  angles ;  as  shown  by  the  engraving  on  opposite  page, 
these  pumps  are  arranged  with  heavy  band  wheels. 

All  gears  have  machine-cut  teeth,  All  sizes  in  the  following  list  can  be  made  for 
water  pressures  as  high  as  130  pounds  per  sq'iare  inch  We  have  also  many  patterns 
for  pumps  of  this  type  designed  for  lighter,  and  for  heavier  ])ressures  than  the  alcove. 
As  the  cost  of  a  power  pump  depends  largely  upon  ;he  pressure  it  must  be  suited  for, 
always  in  sending  inquiries  or  orders  state  the  watt-r  ^  '^ssurc  pump  must  develop,  as 
well  as  the  capacity  required. 


SIZKS  AND  C.VPACITII.S. 


DiaoMter 
of 

Crhndcra 

Strol 

3^ 
5« 

6 
6 
6 

5 
6 

12 
12 

7 
S 

12 
12 

9 

12 

10 

12 

10 

iS 

1 1 

12 

1 2 

18 

1 2 
14 

24 
18 

M 
16 

24 
18 

16 

24 

<iallons  |)er 
K  evolution 
(Both  Cyl-  i 
inden). 

1. 14 

1-39       ' 

2.47 

4.08 

5.88 

8.00 
10.14 
13.20 
16.28 
24.42 
23.4S 
35-20 
46.97 
48.00 
64.00 
62.66 

«3.55 


(  iaIIuiis 

per 
Minute. 


92 
I  I  I 

I9S 

lis 

(.51 

65, 

940 

940 

940 

1280 

1280 

1670 

1670 


Code  Word 


Suction 


■% 

v> 

5 

5 

5 
I) 
S 
10 
10 
12 
12 
12 

14 

14 

14 
16 

16 


I  M>cliar>;e 


4 
4 
4 

5 

S 
8 
10 
10 
10 
12 
12 
12 

14 
'4 


Piston 
Pattern 

Kmpha>is 

Kmi)h<'ilic 

Knipight 

Knipiric 

Emporium 

Empower 

Empress 

Emprise 

Eniption 

Empurple 

Empuse 

Empyema 

Empyreal 

Emulate 

Emule 

Emulge 

Emulgent 


Inside  Plunjjtr 
I'atteri.. 

ICniulous 

Emulsion 

Emulsive 

Enable 

Enabling 

V.u.n  t 

Ena«  tinj; 

l^naciive 

Enactor 

Enambu.«»h 

En  amor 

Enarmed 

Enate 

Enaunter 

Encamp 

Encamped 

Kncanker 


ALSO   TATTIRNS    FOR    l.AKGKK   .Sl/K.s   UK   OTIIUK   CUMblNATIONS 


The  capacities  are  figured   at  moderate  speed,  namely.  80  feet  piston  travel  per 
minute.    This  speed  can  be  increased  if  desired. 


KNOWLtS  VERTICAL  TRIPLEX  POWER  PUMP-STYLhS  A, 

Cut  ahowB  atyle  A.  12x12,  with  Ball  Valves,  for  Filter  Press  Servioe.      Belt  I 
Can  also  be  made  w\l\\  eitCT\de4\iei  ?V\s  \a  ^etewt  Aweixvs.  ws^jm. 
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KNOWLES    VI  RTICAL     iKIIH^l^X    POWER  PUMP— STYLE! 

For  Light  Service. 

This  can  lie  used  an  a  Filter  Press  Pump. 
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KNOWLES  VBRTICAL  TRIPLEX   POWER   I'UMP. 
STYLE  ■I."  Type  No.  s. 
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KNOWIHS  VERTICAL.  TRIPLFX   POWFR   PUMP. 
Slvle  ■■K."    Belted  Pump.     Double-Acling  Piston  Pallern 


sv/.F.   12x12. 
Pumps  of  amall^r  sizes  have  Valve  Chests  of  different  conatniction. 
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KNOWLES   STEAM    PUMP  WORKS. 


UNLIKE  many  machinery  catalog-ues,  the  one  presented  here- 
with is  compiled,  not  from  designs  and  data  of  types  as 
yet  largcely  on  the  draughting  board,  and  with  the  hope  of  in- 
fluencing business  by  sheer  force  of  novelty  and  ingenuity,  but 
from  knowledge  of  apparatus  already  built  in  our  own  shops,  and 
thoroughly  proven  in  actual  service  by  customers  throughout  the 
world  We  fully  realize  its  lack  of  completeness — the  rapid  ad- 
vance in  electrical  engineering  methods  compels  a  corresponding 
activity  in  producing  auxiliar}'  apparatus — but  have  tried  to  select 
such  types  as  would  probably  meet  the  needs  of  the  largest  classes 
of  our  customers,  omitting  intentionally  many  designs  not  really 
obsolete,  but  adapted  less  for  general  than  for  special  uses,  and  of 
necessity  many  patterns  not  yet  standardized  or  sufficiently  tested 
under  working  conditions. 

In  fact  we  have  intended  in  preparing  this  catalogue  to  make 
it  largely  suggestive,  rather  than  authoritative,  in  character, 
knowing  that  satisfactory  relations  between  manufacturer  and 
customer  can  only  be  brought  about  by  a  thorough  understanding 
of  the  considerations  involved  in  every  case  submitted,  and  hearty 
co-operation  in  securing  the  best  possible  results. 

We  are  always  pleased  to  confer  with  our  patrons  concerning 
pumping  problems  of  every  variety,  and  to  render  them  every 
service  in  our  power  in  obtaining  the  apparatus  best  suited  to 
their  requirements. 


While  the  fact  that  we  mad&S 
G®Jjer3iE  ©©^sM^erSi^ieEJS.  ufacture  cverv  variety  of 
pumping-  niachinerj-,  whether  for  operation  by  steam,  air,  hydrau- 
lic, electric  or  any  other  power,  is.  in  itself,  sufficient  to  show  that 
our  position  is  unprejudiced,  there  are  certain  elementary  truths 
in  favor  of  electrical  as  compared  with  other  methods  of  opera- 
tion, which  must  always  have  great  weig^ht  unless  counter- 
balanced by  economical  considerations  due  to  special  circum- 
stances. 

It  is  rare  that  the  one  feature  of  economy  is  made  secondary 
to  others,  either  of  an  a^thetic  or  j)er3onal  nature,  in  pur- 
chasing- apparatus  of  any  kind,  and  as  a  rule  the  machine  or 
system  producing  the  greatest  amount  of  elective  work  from  a 
given  amount  of  primary  energy,  will  receive  the  most  favorable 
consideration. 

Startinj^  therefore  from  the  coal  pile,  it  is  a  well  known  and 
easily  proven  fact  that  a  direct  acting  steam  pump  of  the  ordinary 
commercial  type  will  require  a  greater  coal  consumption  for  a 
given  service  than  a  power  pump  of  similar  capacity,  electrically 
operated,  and  in  spite  of  the  intermediate  efficiency  losses  in 
engine,  generator  and  motor. 

Another  point  often  of  weight  in  influencing  a  final  decision  is 
the  compactness  and  flexibility  of  the  connecting  elements  between 
the  pump  and  its  source  of  power  supply.  Properly  insulated  wires 
may  be  located  in  cramped  spaces,  or  imbedded  in  walls,  with- 
out providing  facilities  for  inspection,  when  steam  pipes  would  be 
entirelj'  out  of  the  question.  The  cost  of  maintenance  and  repairs 
on  this  part  of  an  electric  installation  is  also  an  item  which  counts 
heavily  in  favor  of  electric  power. 

find   in  electric  vi^rops  the  means  for  providing 
public  and  ^t\'*ia\.e.\)'ttt\iYC\.^'^-^\'Cci.i^«L-^-a.'<jOT=j 


Tefrigeration,  fire  protection,  etc.,  etc.,  to  a  degree  otherwise 
impossible  without  the  constant  employment  of  skilled  engineers 
and  assistants.  By  the  use  of  roof  or  pressure  tanks  and  proper 
automatic  appliances  for  controlling  the  pumps,  systems  of  this 
•character  may  be  maintained  in  constant  readiness  for  occasional 
or  protracted  use,  obtaining  their  current  from  the  street  lighting 
or  power  mains,  with  only  such  attention  as  any  reasonably 
intelligent  elevator  boy  or  janitor  is  capable  of  giving,  and  with- 
out the  jar  and  vibration  inseparable   from  apparatus  of  a  less 

refined  type. 

service  in  towns  and  small  cities,  the 

For  Wat^r  WorHf  ^^^  „f  ^i^^t.i^  p^^„  i^  i„  „^„y  ^^^ 

the  most  economical  solution  of  the  pure  water  supply  problem 
which  often  means  the  growth  or  abandonment  of  a  neighborhood. 
The  same  steam  plant  which  lights  their  streets  and  homes  at 
night,  whether  under  direct  municipal  control  or  not,  may  be 
utilized  b}-  the  citizens  of  enterprising  communities  for  filling 
reservoirs  during  the  day,  thus  getting  a  practically  continuous 
service  from  the  equipment,  instead  of  having  two  seperate  outfits, 
each  with  its  corps  of  attendants,  and  lying  idle  half  the  time.  A 
water  power  is  often  available,  the  energy  of  which  may  be  trans- 
mitted by  electrical  means  to  the  pumping  plant  miles  away, 
thus  eliminating  entirely  the  element  of  fuel  cost,  and  reducing 
expense  to  the  simple  items  of  interest  and  maintenance. 

^  the    electric    pump    is 

ll>  l\limf^Ctwm%    PrOC^SS^J  rapidly  proving  its  val- 

uable  qualities  for  maintaining  a  constant  pressure  or  output 
under  varying  conditions,  or  for  providing  an  instantly  available 
means  of  protection  or  special  supply  in  case  of  emergency,  either 
with  or  without  automatic  control. 

Oae  of  the  not  least  valuable  features  ol  eX^Xrwi^  o^5«x^'«^^ 


■  under  these  circumstances,  is  the  fact  that  a  motor  consumes  current 
almost  exactly  in  proportion  to  the  load^in  other  words,  though 
the  spcod  may  remain  the  same,  the  consumption  of  current  fsave 
enough  to  overcome  the  friction  of  its  two  bearings)  ceases  imme- 
diately upon  the  removal  of  the  load,  or  in  proportion  as  it  is 
removed. 

the  electric  power  pump  appeals  alike 
Par  m  Purposes  ,„  ,^^  „^;„„_  ,^^  p„„haser  and  the 
operator  by  its  simplicity,  compactness,  freedom  from  complicated 
or  concealed  mechanism,  and  general  smoothness  of  operation. 

It  has  been  our  policy  to  confine  our  attention  strictly  to  the 
building  of  pumping  apparatus,  without  taking  up  the  manu- 
facture of  electrical  devices  of  any  kind,  or  favoring  those  of  one 
make  more  than  another. 

We  are  therefore  in  a  position  to  supply  our  machinery  in 
connection  with  any  type  of  motor,  kecpin<j  constantly  in  touch 
with  the  foremost  manufacturers  for  this  purpose,  and  having  on 
file  all  information  necessary  for  combining  the  electric  and  hy- 
draulic portions  of  the  apparatus  in  the  most  compact,  efficient  and 
economical  manner,  and  with  special  reference  to  the  service 
intended. 

Each  and  every  pump  built  and  sold  by  us 
is  fuHy  guaranteed  ;  in  case  of  the  failure 
of  any  of  our  machines  to  properly  perform  the  service  for  which 
they  are  warranted,  we  hold  ourselves  under  obligation  to  make 
the  same  fully  satisfactory,  or  to  refund  the  amount  paid. 

KNOWLES  STEAM  PUMP  WORKS. 


Triplex  Belted  Power  Purops. 


THE  great  advantag'e  of  the  triplex  form  of  power  pumps  over 
the  sing-le  or  duplex  type  is  fully  recognized  by  the  best 
engineers  for  all  cases  in  which  a  steady  and  continuous  dis- 
charge is  desired,  either  for  producing  an  even  hydraulic  pressure, 
or  for  preventing  water-hammer  and  unpleasant  vibration  for 
elevator  or  other  service  in  which  entire  absence  of  noise  is  desirable. 
Even  where  the  adoption  of  this  type  is  not  a  necessity  for  these 
reasons,  its  easy  running  qualities  and  entire  absence  of  ''pound" 
or  jar  or  piping  and  foundations  recommended  its  adoption  in  the 
majority  of  cases  where  final  economy  is  considered,  rather  than 
cheapness  in  first  cost. 

Excepting  in  the  three  smallest  sizes,  these  pumps  (see  pages 
9  and  10),  are  arranged  so  that  either  the  suction  or  discharge,  or 
both,  may  be  located  on  either  side  of  the  apparatus,  often  a  point 
of  considerable  advantage  in  crowded  locations.  While  every  part 
is  designed  to  secure  the  utmost  compactness,  the  valve  chambers 
are  arranged  so  as  to  allow  easy  access  for  inspection  or  repair. 
All  gears  are  cut  and  shaft  boxes  babbited.  Connecting  rods  have 
adjustable  brass  boxes  secured  by  keys,  and  the  lower  ends  of  con- 
necting rods  are  held  in  the  plungers  by  steel  pins  working  in  brass 
bushings  in  the  solid  ends  of  the  rods.  For  direct  motor  con- 
nection these  pumps  are  fitted  with  an  extended  base  plate,  and 
the  tight  and  loose  pulleys  replaced  by  gearing,  as  shown  on 
page  13. 


We  issue  a  special  catalogue  of  power  pumps  adapted  for 
use  in  Paper  and  Pulp  Mills,  Chemical  Works  and  manufacturing 
processes  generally.     Mailed  to  any  address  on  application. 


QQnnnQaOQQQORQCQOQO 


3| 


t|,(jLO>a.3jtogM<g^ 


•SuiJtiiS  fo  »}<JS      R  : 


■ft'ffmo}  tvSi'/M 


'SUtJDiS  /O    OIJB^ 


II II §8 


""  "'      —  n- PiS)  3  S  "i  o  3  ■- §  J  s  i>  c  H 


» jay suotiujoanf/  \  s3gS3:$®5SSS?2S9SS?S 


■uoi;nfoayj  -d^J  tuojiv^ 


c  .-  ci  flS  .c  fr  lO  o  ■*  PI  "J  o:  M  o*_  M  ap  >c  a 


■iioipns     ""^"^"^M 


II 


A 


■SJipmiSj /o -mvia  I  ~" 


\   \  \  \ 


Vertical  Triplex  Belted  Power  Purnp. 

Sue    4i6.        Strl.-  B. 


Vertical  Triplex  Geared  Purups* 


ACKNOWLEDGED  the  best  type  for  g-eneral  power  purposes, 
we  confidently  claim  the  pump  illustrated  on  pages  13  and  IS 
to  be  at  the  head  of  this  class  in  excellence  of  materials  and  work- 
manship. 

The  g-eneral  design  is  strong  and  compact  and  the  arrange- 
ment of  parts  is  the  best  to  facilitate  inspection.  The  merits  of 
the  TRIPLEX  OR  THREE-THKOw  PATTERN  arc  Tccognized  b}'  all  that 
have  used  the  pumps,  because  the  cranks  are  set  at  angles  that  will 
bring  the  plungers  continuously  upon  the  water-column  without 
any  shock  from  reversing  the  stroke ;  by  this  means  the  pumps 
discharge  uniformly  and  without  pulsation. 

The  gears  are  cut  and  run  noiselessly,  and  shafts  work  in 
babbited  boxes,  hammered  and  bored-out  to  an  exact  fit.  The 
plungers  are  packed  from  outside  so  any  leakage  may  be  readily 
detected.  The  connecting  rods  are  made  wich  adjustable  com- 
position metal  boxes  and  keys ;  the  lower  ends  of  rods  fitted  with 
composition  metal  bushings  and  held  in  the  plungers  by  steel  pins. 
Both  suction  and  discharge  valves  can  be  examined  by  removing 
one  cover. 

Each  pump  is  provided  with  discharge  air  chamber  and  has 
suction  and  discharge  openings  on  either  side.  All  material  is  of 
the  highest  grade,  and  the  utmost  care  is  taken  in  testing  to 
discover  defects. 

The  extended  bed  plate  is  designed  especially  to  receive  the 
specified  type  and  size  of  motor,  and  a  rawhide  pinion  is  provided 
for  the  armature  shaft  so  as  to  reduce  noise  of  operation  to  a 
minimum. 

See  note  oi;!  page  7. 
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Vertical  Triplex  Pumps— Style  A. 

THE  cut  on  the  opposite  page  shows  one  of  the  larger  sizes  of 
vertical  triplex  electric  power  puraps,  as  it  appears  with 
extended  hed  plate  readv  for  mounting  the  motor.  In  addition  to 
its  suitahility  for  boiler  feed,  hydraulic  and  general  tank  service, 
this  pump  is  especially  adapted  fur  mining  operations,  as  it  is 
designed  so  as  to  be  easily  taken  apart,  and  readily  put  together 
again  when  necessary.  It  may  also  be  built  wilh  phosphor  bronw; 
bushed  cvlitidcrs.  ykuids  nrul  solid  plun{rv..rs  of  same  mati-rial  to 
resist  the  action  of  sulphuric  acid  which  is  frequently  encountered 
in  mine  pumping. 

In  common  with  the  ordinarj-  type  of  triplex  pumps,  having 
single  acting  cylinders  and  outside  packed  plungers,  this  design 
has  the  following  exclusive  features :  The  plungers  are  outside 
packed,  guided  above,  relieving  them  of  excessive  wear  or  strain, 
and  have  brass  bushed  forged  steel  connecting  rods  of  the  locomo> 
live  tj'pe,  with  an  adjustment  at  either  end  for  wear.  The  power 
is  transmitted  direct  to  each  of  these  plungers  in  the  following 
manner  :  A  countershaft  behind  the  pump  for  connecting  it  with 
electric  motor,  transmits  the  power  to  spur  gears  at  either  end  of 
the  pump,  driving  by  crank  pins  and  face  plates  the  two  outside 
plungers,  and  at  the  same  time  through  the  single  throw  support- 
ing crank  shaft  the  centre  or  middle  plunger. 

The  suction  and  discharge  valves  are  all  grooped  in  valve 
chambers  and  accessible  through  hand  hole  plates. 

General  data  concerning  these  pumps  will  be  found  on  page  12. 


Vertical   Triplex    Electric    Power   Pump. 

Siie9iiI2.         Style  A. 
ShowlDV  Eilended   Bed-pUW  lot  lecelTVug  KLtAw. 


Atteroatins;  Curreiyt  Electric  Power  Punjps. 


THE  rapid  increase  in  the  adoption  of  alternating  current  systems 
for  general  power  and  lighting  service  would  render  any 
catalogue  of  this  character  incomplete  without  a  definite  mention 
regarding  this  class  of  apparatus  as  applied  to  pumping  work. 
We  are  prepared  to  submit  designs  and  estimates  of  any  type  of 
pumps  in  connection  with  one,  two  or  three  phase  motors  to  run  on 
currents  of  any  standard  number  of  alternations,  but  at  the  time  of 
going  to  press  the  lack  of  uniformity  in  this  class  of  machinery 
as  produced  by  diflFerent  makers,  both  in  speed  and  in  general 
characteristics,  as  well  as  the  possible  influence  of  anticipated 
legislation,  renders  it  inadvisable,  even  if  it  were  possible,  to 
present  iutellig-ent  and  at  the  same  time  comprehensive  data  with- 
in the  limits  of  an  ordinary  reference  table.  The  cut  shows  a 
1 -^4x2^2  Standard  Vertical  Triplex  Pump,  with  single  acting  out- 
side packed  plungers,  geared  with  a  three  phase  alternating  motor 
of  2  H.  P.  capacity.  The  entire  absence  of  commutator  and  brushes 
in  synchronous  motors  of  this  type  renders  their  use  especially 
advantageous  in  cases  not  requiring  the  motor  to  start  under  load. 
We  are  prepared  to  estimate  on  long  distance  pumping'  plants 
of  any  desired  magnitude,  by  the  multiphase  electric  system,  either 
for  public  or  private  service,  and  with  or  without  general  lighting^ 
and  power  distribution  from  the  same  wires.  Owners  of  unused 
water  powers  in  the  vicinity  of  centres  of  population  or  large 
manufacturing  interests  may  find  it  of  advantage  to  correspond 
with  us  on  this  subject. 


\^ 


Hisb  Presyure  Vertical  Triplex  Purpps. 

As  THE  pumps  described  in  the  preceding-  pages  are  designed 
for  a  maximum  working  head  of  about  300  feet  (or  equivalent 
service),  a  heavier  and  stronger  pattern  is  often  required  for  high 
pressure  boiler  feed,  hydraulic  presses  and  cranes,  filter  presses, 
cotton  presses,  oil  mills,  pipe  works,  deej)  mining,  etc.,  and  wl' 
have  accordingly  prepared  the  table  given  on  the  opposite  page, 
snowing  a  wide  range  of  capacities  for  maximum  pressures  ranging 
from  300  to  5,000  pounds  per  square  inch.  The  type  of  construction 
is  id  general  the  same  as  described  on  pages  7  4.  with  such 
modilications  in  dimensions  and  fittings  as  arc  called  for  by  the 
service  intended. 

On  apparatus  of  this  character  we  prefer  to  make  separate 
estimates  for  individual  cases,  in  order  to  obtain  the  best  results, 
and  the  table  is  therefore  principally  valuable  as  indicating  by 
comparisim  the  general  dimensions  and  characteristics  of  machines 
suitcil  tu  various  classes  of  work.  The  peculiar  smoothness  of 
operation  of  Triplex  Pumps  especially  recommends  them  for  high 
pressure  service,  and  our  experience  in  every  line  of  pump  con- 
struction enables  us  to  ^^upply  the  necessary  details  of  design  and 
equipment  promp+ly  and  to  the  best  possible  advantage. 


5p^cial  Triplex  Punips. 

WK  BUILD  a  complete  line  of  Triplex  Air  Compressors 
and  Vacuum  Pumps,  also  Suction  Pumps  for  every  variety 
of  service.  They  are  also  furnished  with  special  valves  and 
fittings  for  pumping  Ammonia,  Brine,  Beer,  7'tin  Liquor,  Soap, 
Tar,  Sezvage.  Chemiaih  in  Soiution  ;  ia  fact  anithing  of  a  liquid 
or  semi-liquid  chatactet. 
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Hous?  TaoK  Punip. 


REAliIZING  the  demand  for  a  che&p,  compact,  efficient  and  reliable 
pump  of  small  Capacity  for  house  and  public  building  service,  we 
some  time  ago  deBigned  the  apparatus  shown  on  the  opposite  page, 
to  meet  these  special  coailitions. 

Wherever  the  pressure  on  the  street  mains  is  not  sufficient  to  carry  (he 
water  above  the  lower  stories,  a  device  of  this  kind  is  the  most  economical 
that  can  be  used  in  a  supplementary  Capacity,  and  is  indeed  the  only  one 
which  has  proven  its  reliability  for  long  service  without  skilled  attention 
when  arranged  to  work  automatically. 

A  special  low  speed  motor  is  used,  with  rawhide  pbtion  and  cut  gear, 
covered  by  a  japanned  iron  guard.  The  shaft  runs  in  an  extra  long 
babbited  bearing,  carried  by  a  hollow  ]>edeslal  which  serves  as  an  air 
chamber,  thus  equalizing  the  pressure  on  discharge  pipe,  and  securing  a 
uniform  flow.  The  plunger  rod  has  a  composition  head,  is  hung-  on  a  heavy 
crank  pin  »et  iii  a  disc  on  end  of  shaft,  and  has  a  throw  of  I'i  inches. 

The  plunger  is  single  acting,  but  of  the  differential  type,  so  that  the 
same  amount  nt  water  i.-i  forced  through  the  delivery  valve  on  the  np  as  on 
the  down  stroke,  thus  securing  remarkable  uniformity  of  action  as  com- 
pared with  most  siitgle  plunger  pumps.  First  quality  rubber  valves  only  are 
used,  working  on  coiitposition  valve  seats,  and  the  entire  construction  is 
equal  in  materiaU  and  workmanship  to  our  larger  size  standard  pumps.  For 
tank  service  in  jjublic  and  private  buildings  we  usually  furnish  these  pumps 
complete  with  electric  speed  controller  and  automatic  switch,  to  be  operated 
by  a  float  in  the  tank  so  that  the  pump  will  start  and  stop  automatically  as 
the  water  level  varies  between  predetermined  limits.  The  capacity  specified 
Is  for  a  maximum  lift  of  frotn  100  to  150  feet,  but  a  higher  pressure  may  be 
Obtained  by  the  use  of  a  larger  motor  and  special  gears. 
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Horizoot&l   Triplex    Electric    Pow«r   Purrjp. 

Wiib  Sinult  AciIbi:  Oumi-In  rackrd  I'lunKim. 


WHILE  the  duplex  or  triplex  form  of  pump  is  usually  prw 
ferable  for  operation  by  electric  power,  we  are  prepared  tol 
furnish  single  piston  apparatus  whenever  desired  by  our  customers, 
of  any  capacity  specified.  The  form  shown  above  is  especially 
rigid  and  substantial,  owing  to  the  massive  form  of  the  bed  plate, 
to  which  all  parts  of  the  mechanism  are  attached.  Full  particulai 
:ind  prices  for  every  variety  of  service  will  be  given  on  applicatiotsi 


Horizontal  Triplex  Purnps. 


Double  Actinjr  Plung^er  Pattern. 

IN  RESPONSE  to  the  rapidly  increasing  demand  from  mining" 
and  hydraulic  engineers  for  a  standard  line  of  electrically 
operated  pumps  suitable  for  heavy  service,  and  thoroughly  up  to 
date  in  every  respect,  we  have  designed  the  apparatus  shown  on 
page  27,  and  are  now  ready  to  furnish  any  of  the  sizes  specified, 
ranging  from  300  to  2,000  gallons  per  minute  in  capacity,  and  for 
pressures  up  to  275  lbs. 

Any  of  the  standard  sizes  given  in  the  table  may  of  course  be 
modified  by  slight  changes  in  proportions  to  meet  the  requirements 
of  any  special  service. 

The  construction  throughout  is  of  the  most  durable  and 
massive  character  consistent  with  facilit}'  of  inspection  and  adjust- 
ment. 

The  motor  is  placed  at  one  end  of  a  girder  type  bed  plate, 
the  power  being  transmitted  to  the  crank  shaft  by  heavy  inter- 
mediate cut  gearing.  The  plungers  are  driven  b\^  locomotive-type 
connecting  rods  with  ample  wear  adjustments.  The  latest  pattern 
*'pot"  valves  are  used,  and  the  usual  type  of  air  chamber  is 
replaced  by  specially  designed  cushion  plungers  or  *' alleviators" 
for  equalizing  the  water  flow. 

The  comparative  economy  of  installation  and  maintenance, 
as  well  as  the  increased  safety  and  convenience  of  operation  of 
this  type  of  pumping  apparatus  especially  recommends  it  for 
heavy  lifts  in  general  mining  and  hydraulic  work,  where  the  use 
of  steam  pipes  is  objectionable  on  account  of  limited  space  or 
liability  to  mechanical  injury  and  consequent  leakage. 
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B  Horizontal  Tripkx  Purnps. 

PUMPS  of  the  horizontal  duplex  pattern,  with  double  actiiig 
jiistons,  as  illustrated  on  the  opposite  page,  are  exceedingly 
compact  and  efiBcient.  and  may  often  he  used  to  advantage  inste.id 
of  the  triplex  form  with  single  acting  plungers.  The  size  sho^ 
in  the  cut  has  8-inch  pistons,  with  a  stroke  of  12  inches,  and 
driven  by  a  40  H.  P.  motor.  The  geara  are  machine  cut,  the  con- 
necting rods  extra  long,  with  all  usual  adjustments  for  wear,  and 
the  entire  apparatus  is  first  class  in  every  respect.  Owing  to  the 
peculiar  design  of  this  type  of  pump  it  is  desirable  to  spread  the 
cylinder  and  auxiliary  parts  to  correspond  with  the  shape  and 
speed  of  the  motor  used,  while  the  size  of  cylinders  may  be  varied 
to  suit  circumstances.  We  therefore  omit  the  usual  table  of 
"  standard  "  sizes,  preferring  to  submit  specifications  in  accordance 
with  the  nature  of  the  service  intended. 


Purrjps  for  Elevator  5crvice. 

OWING  to  the  compensating  action  of  the  pistons,  the  duplex 
and  triplex  pumps  shown  in  these  pages  are  especially  adapted 
for  hydraulic  elevator  service,  either  with  a  series  wound  motor 
arranged  to  start  and  stop  automatically  as  required  by  the  varying 
pressure  or  level  in  the  supply  tanks,  or  provided  with  a  by-pass 
and  automatic  controlling  valve,  allowing  the  motor  to  run 
uninterruptedly.  This  plan  is  to  be  preferred  whenever  a  practi- 
cally continuous  service  is  to  be  provided  for,  as  it  avoids  the 
excessive  wear  and  tear  of  frequent  starting  on  switches  and 
rheostats,  while  the  increased  ccimomy  of  a  constant  speed  motor 
more  than  compensates  for  the  slight  loss  of  power  required  to 
pump  through  the  by-pass  loop  during  "full-pressure"  intervals. 
Diagrams  showing  methrd  of  connecting  up  and  wiring  for  cither 
system  will  be  furnished  cu^tQTO.';\^'«^c"a.^-^t\  ^.^.^OTt^.. 


D««p  Well  Purops. 


L   rTVOH  well  pumping^,  or  any 

f    W'       dcrs  to  be  ploceiJ  some  dU 

I  on  the  opposite  page  is  n 

fied  to  suit  a  wide  rail{reof  requii 


;  requiring  tile  steam  and  pump  cy lin- 
apart,  the  g^eneraJ  type  of  pump  shown 
lended.  This  apparatni^  may  be  modi- 
'  working  head  "  being  made  of 


the  vertical  pattern,  as  illubtrated,  or  of  the  horilontal  type,  with  heavy  c; 
iron  bed  plate  to  ivhich  the  guide  frame  and  discharge  pieces  are  bolted  It 
may  also  be  fitted  with  tight  and  loose  pulleys,  for  bcltine  from  any  avail- 
able source  of  jMwer,  instead  of  "direct-connected."  and  may  be  arranged 
to  drive  two  or  three  separate  plun^'ern,  forming  a  duplex  or  triplex  deep 
well  pump,  suitable  tor  use  in  ordinary  open  wells.  The  shaft,  connecting 
rod  and  bearings  are  all  heavy  and  designed  for  severe  service,  the  gear* 
are  machine  cut.  and  the  tie  rods  and  guides  proportioned  to  the  work  to  tie 


rrfor 


lied. 


The  water  cylinder  is  double-acting,  so  that  a  steady,  continuous  stream 
of  water  is  delivered.  The  lining,  piston  rod,  stuffing  box.  valve  seals, 
valve  bolts,  etc.,  are  made  of  the  best  composition.  The  water  piaton  is 
also  made  of  composition   and   arrang-ed  with  adjustable  packing,  making 

the  water  end  practJcullj-  "  rust  proof." 

Estiniati-s  will  be  promptly  furnished  tor  any  desired  combination  of  water 
and  iiowerend>.onrece:ptof  the  necessary  information  as  to  capacity,  distance 
of  water  level  belr>w  -.iirfiicc,  working  head,  space  available  in  well.  etc. 


Dicker. 

I  Dilate. 
I  Disarm. 
;  Disjoin. 
]  Di.stend. 

'  Diadem. 
1  Diction. 
;■  DiKe.«t. 
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Duplex  t\iDe  SinK^ns  i 


THE  Demand  for  a  Mine  Sinking  Pum 
in  form,  of  good  capacity  and  eSciency,  t 
moisture  or   hard  usage,  has  been   ■ 
opposite  page,  ia  which  a  special  form  of  moi 
ing-   and  operating'   inechaniitia  in  an  abau 
Although  the  onlir  moving  parts  visible  are  thn 
rods,  every  part  of  the  motor  and  puiup  (which  1 
packed  plunger  type)  is  readily  accessible  ti 
apparatus  is  designed  to  stand  more  hsrdu 
of  sinking  pump  in  the  market,  and  a 
wetl  under  water  as  out  ;  in  fact  the  coolIit|f  d 
advantage  than  otherwise,  and  if  proper^ 
pump  may  be  completely   "drowned" 
mine  without  in  the  least  affecting  its  aptti 
lion,  the  motor  itself  is  enclosed  in  a  ■ 
that  containing  the  entire  apparatni 
or  injured  so  as  to  cause  a  leak,  the  pump  H 

he  same  general  advantages  c 
case  as  in  the  stationary  types,  but  with  CTC| 
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desired  for  specia 


escaping  steam  under  all  elll 

Tlie   standard  sizes   gWei 
capacities  or  greater  lifts. 
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Duplex  /^iiTC  SioKios!  Purop. 


F  /TTVHE  Demand  for  a  Mine  Sinlttng  Pump  at  once  lipht  in  weight,  compact 
I  I  in  form,  of  giKid  capacity  and  eRicieiicy.  and  not  liable  to  damage  from 
moisture  or  hard  usage,  has  been  met  by  the  design  shown  in  the 
opposite  page,  in  which  a  special  form  of  motor  is  used,  encased  with  its  gear- 
ing and  operating  luecfaanism  in  an  absolutely  water-tight  steel  casing, 
Although  the  only  moTing  parts  visible  are  short  sections  of  the  plungers  and 
rods,  every  part  of  the  motor  and  pump  (which  is  the  double-acting  outride 
packed  plunger  type)  is  readily  accessible  for  exauiinatton  or  repairs,  his 
apparatus  is  designed  to  stand  more  hard  usage  without  in  jury  than  any  type 
of  sinlcing  pump  in  the  market,  and  as  the  case  is  water-tight  will  work  as 
well  under  water  as  out ;  in  fact  the  cooling  action  of  the  water  is  rather  an 
advantage  than  otherwise,  and  if  properly  insulated  cables  are  used  the 
pump  may  be  completely  "drowned"  by  a  sudden  inrush  of  water  in  the 
mine  without  in  the  least  affecting  its  operation.  As  an  additional  precau- 
tion, the  motor  itself  is  enclosed  in  a  second  waterproof  chaDil>er,  inside 
that  containing  the  entire  apparatus,  so  that  even  if  the  latter  were, broken 
or  injured  so  as  to  cause  a  leak,  the  pump  would  not  necessarily  be  crippled, 
he  same  general  advantages  over  steam-operated  pumps  apply  in  this 
case  as  in  the  stationary  types,  but  with  even  greater  force,  owing  to  the 
convenience  in  lowering  and  raising  in  the  shaft,  and  the  freedom  from  hot 
■team  pipes  and  escaping  steam  under  all  circumstances,  but  especially  in 
case  of  accident.  The  standard  sizes  given  below  may  be  modified  as 
desired  for  special  capacities  or  greater  lifts. 
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5pecial  Apparatus. 

ON  page*  3S  and  36  we  illustrate  two  of  the  many  special 
types  of  apparatus  which  we  have  from  time  to  time 
built  for  our  customers,  to  itioet  the  exigencies  of  peculiar  con- 
ditions and  surround  in  {fs.  Their  introduction  in  these  pages  is 
intended  less  as  a  suggestion  to  those  interested  in  engineering 
problems,  than  to  illustrate  the  facilitv  with  which  our  manu- 
facturing resources  may  be  drawn  upon  to  meet  the  demands  of  all 
classes  of  purchasers.  We  are  ready  at  any  time  to  prepare 
specifications,  plans  and  estimates  on  pumping  apparatus  for  anv 
]K)5sible  service. 

Corobihfd  ....  This  apparatus  is  specially  adapted 
^tiam  flhd  GltUPit  t"  ;"^=^ti«"«/;here  s.eam  is  required 
only  part  of  the  time,  far  hcatino-  or 
I  OWtP  I  (linp  .  .  .  power  purposes,  while  pumping;  must 
be  carried  on  continuously,  and  electric  power  is  available  for  use 
in  the  intervals.  The  connecting  rod  is  designed  to  be  quickly 
connected  or  disconnected,  cut  gears  are  used  throughout,  and  the 
cross  heads  made  with  a  special  take-up  for  lost  motion.  Crank- 
shafts are  carried  in  large  babbited  bearings.  The  size  illustrated 
has  a  steam  cylinder  4"^  inches  in  diameter,  the  water  cylinder 
being  3?{  inches  and  stroke  (>  inches. 

POPtflt'lt       While  designed  primarily  for  mining  service,  this 
^j     ,  apparatus  will  be  found  exceedingly  convenient  and 

economical  forcxcavatingandcnntractingpiirposes, 
I  fllTJP  .  where  a  pump  must  be  moved  at  fre(|uent  intervals 
to  keep  pace  with  the  progress  of  the  work.  The  illustration 
shows  a  pump  having  three  plungers  fi'j  inches  diameter  and 
S-irtch  stroke,  driven  by  a  10  H.  P.  motor.  Many  nio.lilu-ations 
and  special  forms  of  this  type  of  apparatus  will  suggest  themselves 
to  minings  and  hydTaw\\C';n>j\necT^, 


Povtr  Allowaoce  Table. 

This  table  has  been  compiled  with  the  utmost  care,  from  data  ba«ed 
on  special  tests  and  obtained  under  actual  working-  conditions,  and  shows 
the  amount  of  mechanical  power  which  should  be  provided  for  the  suc- 
cessful operation  of  the  standard  sizes  of  Triplex  Pumps,  operating-  under 
various  pressures  in  ordinary  service.  In  using-  this  table  it  should  be  borne 
in  mind  that  the  pressure  assumed  for  computation  should  cover  not  only 
that  actually  due  to  "working  head*'  (i.  e.,  the  vertical  distance  between 
auction  and  discharge  levels),  but  also  the  **  friction  head,'*  or  loss  due  to 
friction  in  the  discharge  pipes.     (See  page  42.) 

For  electrical  operation  a  motor  of  ample  capacity  should  always  be 
provided,  not  on  the  basis  of.  average  service^  but  sufficient  to  supply  with- 
out overloading-  the  maximum  power  which  could  ever  be  required  of  it. 

This  table  is  applicable  to  any  well  built  power  pumps  of  similar 
capacity,  and  working  under  corresponding  pressures. 


• 

••* 

• 
vJ   5! 

• 

1 

8 

1^- 

St   «o 

ii- 

§^        1 

Sir:      i 

■^s 

^*^=^ 

.5-«>^ 

^-^^.^ 

or  ft 

•>.      •      . 

■^    • 

^  .* 

^  Jf^  . 

^|:i: 

TJlU;- 

^5^ 

• 

•g:^ 

r^^ 
L) 

1.^5 

If 

4x    6 

40 

2_ 

2.5 

"■  i 

4.5     ; 

5x    6 

61 

1.75 

3. 

3.5 

6. 

5x    8 

82 

2.  5 

4. 

5. 

8.5 

6ix   8 

138 

3.   5 

5. 

13. 

8x    8 

210 

5.25 

8. 

10. 

18. 

8x10 

261 

7 

10.5 

14. 

25. 

8x12 

314 

8. 

12. 

16. 

28. 

9x10 

330 

8.25 

13. 

17. 

30. 

9x12 

400 

10. 

18. 

25. 

35. 

10x12 

490 

12. 

20. 

30. 

45. 

10x12 

592 

14. 

24. 

35. 

55. 

12x12 

705 

15. 

28. 

40. 

65. 

13  z  13 

827 

17. 

30. 

45. 

70. 

37 


TEI.EQRA!^HIC    CODB. 


FOR    ORDEMIN'O    ("UMF'S    OR    PARTS    OP    PUMPS 


Abaci! .   Hjveyou  for  iiumedi&tesbip- 

Amlf  - .  \i>rtat  when  can  you  ship? 
Adopt  .  What  is  the  quietest  pottsible 

time  io  which  you  can  ship? 
Ailing    When  did  you  Ahip? 
Akion.My  what  line  did  you  ship? 
Atcenl  .  Shalt  we  ship  Ek.  or  Freight  ? 
Afar,  .State  price  and  time  to  deliver 

PumputthefollowinirdiiuenBions: 
^^h/-. State  dimensions,  price 


e  to  deli V 
,'  (liit.v  ; 


r  follow 


Aml<ir 

is    Pll 

up 

for 

las 

iK-er  ? 

Ancient.    Is  Pu 

up 

or  liquor 

Anvil. 

Is    Plti 

]) 

or  (. 

wa 

or? 

Ape-y 

What  1 

iuc! 

of 

iqu 

pill 

pe<l.   ;. 

Id 

Vhllt 

nil 

Apeak 

Is  Phi 

II  ado  e 

P' 

Ivo 

Arab   . 

s  Pump  old  or  t 

ew 

Artist 

Wllat 

ssl 

opu 

ml 

Allaeti 

Whilt 

P« 

.p? 

AiigU'tt 

.Is  it 
crcylin 

lie 

'li;it 

"oi 

Aufrrr 

Wh;it 

IS 

ize 

Mil 

SMC 

ion  pipe,  a 

Id  w 

lilt 

aud  heiK'ht  of  delivery  pipe? 

A-ris  .Wliat  i.s  the  steam  prcssui 

.■/a/«/..  What  pressure  i.er,q,.are 

is  pump  to  force  aKainsV"! 

^fieft/nx'-  .Is  there  acid  or  gtiiw. 


Awttif.  .'What  is  the  vacuum  on  suc- 

ANSWERS   TO   INQUIRIES. 
Bacon.  .We  have  on  hand  for  imniedi. 

Bei:in. .  We  can  ship  to-morrow. 
Bewail. .  We  can  ship  next  week. 
£rt/?,  .Wecanshipon  the 
Blatter. .Vie  cannot  ship  before 
Body -.We  shipped  on  the 
Broter.  .We  shipped  by 

Pll'n'ip  of  folk>w"i,l(,-  dmu'nsi.mV 


,.„v 


shop  number  is 

Bmdil. Pump   is  new  style 

and    its 

shopuumheris 

lirolher. .  For  Hot  Water. 

Huekle . .  For  Cold  Waler. 

Bu^le.   For  Thick  Mash. 

BiLsiness .  .  For  Clear  Beer. 

Ballon..  Vnr  Tan  -  Liquor." 

.^Krrfi-n.  For  Tan  '"Extract. 

/yr(n>   .If  it  is  desirable. 

Boiler. .  The  Piiiup  will  not  st 

irt  when 

steam  is  turned  on. 

/ftira'c/-,.  The  Pump  works. bu 

will  not 

Pive  any  water 

Blinder.. There  is  vacuum  or 

pipe  of inches. 

/I'Hf-i .)?('..  Will   pump KJ 

lions    of 

per  minute. 

A'ftC/..v.   Will  force  against.. 

.pounds 

pres.sure. 

Bundle. -V:m  lift  water.... 

feet  by 

\  BurnisW  .  ."^"^t^iA  ■s.-^^a.rattis 

will  ad- 

ORDERING. 


Camel.  .Ship  bj  Express. 
Cenirai.. Ship  by  Fast  Freigrht  Line. 
City. .  Ship  by  Ex.  to-day  without  fail. 
Citftiate,. Ship  by  Fast  Freight  this 

day  without  fail. 
Cb^4?^.  .Ship  by  regular  Freight. 
Croiou.. Ship  by  Canal. 


County.  .Ship  by  Steamer. 

Cradle . .  Ship  by  the  first  Steamer  sail- 
ing. 

Custom.  .Ship  by  Sailing  Vessel. 

Cover. .  Ship  immediately. 

Crusty.  .We  are  in  a  great  hurry- 
Important  ! 


ipeeSa!  Flbira^t^  for  W.^<^nc  Fumrjp^o 

Eaf^er Complete  with     V  H    P.  motor. 

Earnest ••  **        )z      ** 

Easel. **  **      1 

Eatable •*  **      2 

Ebony "  *•      3         *' 

Echo *'  *      4 

Eclipse *'  **      5 

Ecstasy **  ••      7'i      ** 

Eden "  **     10 

Edible *'  *'     15 

Edict **  **    20         •'  ** 

Edijy **  **    25 

Editor ••  *•    30 

Efface *•  "35 

Effect •'  **    40 

^gy *  **    50 

Effort .      .  For  110  volt  direct  current. 

Egress  ...    '*    220      '*        '*  ** 

E/ect **    500      ** 

Elapse "      50  volt  alternating  current. 

Elastic ....•*     100      ** 

Elbow •  One  phase. 

Elector .     Two      '* 

Elegy Three  " 

Elite Of    8,000  alternations  per  minute. 

Elixir •*    16.000 

Elope Provided  with  automatic  electric  controller,  operated 

by  change  of  water  level  in  tank. 
Elude Provided  with  by-pass  and  automatic  valve,  for  closed 

tank  system. 


NoTB. — Unless  specially  stated  otherwise,  code  names  of  pnmps  in  this 
Cetmlogne  refer  to  them  without  motors  or  controlling  dei^ces,  which  must 
be  specified  as  provided  atK>ve. 
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DOUBLING  the  dianicler  of   a  pipe   iocreases  ita   capacity  fonr  liioci. 
Friction  of  liquids  in  pipes  increases  as   the   sqaare  of  the  velocitj, 
Sec  Uble  of  "friction  of  water  in  pipes,"  un  page  43. 
The  inea.o  pressure  of  the  atmoaphere  is  usually  estimated  at  14.7  Ilw 
per  square  inch,  wj  that  wilh  a   perfect  vaciiuui    it  will  sustain  a  colnnu 
of  mercur;  29,<i  incites  or  a  column  of  water  33.9  feet  high  at  sea  level. 
To  find  the  pressure  in  pounds  |>er  square  inch  of  a  column  of  water 
multiply  the  height  of  the  column  in  feet  bv  .434.     Approximatelj  wesaj 
that   every    foot  elevatiou    is   equ&l    to   >4   lb.   pressure   per   square   inch 
this  allows  for  friction  of  water  flowing  throug^h  pipe  at  oidiuary  velocity 
To  find  the  diameter  of  a  punip  cylinder  to  move  a  given  quantity  o 
water  per  minute  |asi«uming  100  feet  of  piiiton  travel  at  the  rate  of  speed, 
divide  the  number  of  gallons  by  4.  tlien  extract  the  square  root,  and  thi 
product  will  be  the  diameter  in  inches  of  the  pump  cylinder. 

To  find  quantity  of  water  elevated  by  a  pump  in  one  minute  running 
at  say  100  feet  of  piston  speed  per  minute,  square  the  diameter  of  tin 
water  cylinder  in  inches  and  multiply  by  4.  Kxainple  :  Cu.pacity  of  a  5  inci 
cylinder  i*  desired.  The  square  of  the  diameter  (5  inches)  is  25,  which 
multiplied  by  4,  gives  100,  the  number  of  gallons  per  minute  (approximately). 
To  find  the  horse-power  necessary  to  elevate  water  to  a  given  height, 
mnlliply  the  weight  of  the  water  elevated  per  minute  in  pounds  by  the 
height  m  feet,  and  divide  the  prodnct  by  33,000.  (Au  allowance  should  be 
added  for  wjter  friction,  etc..  say  from  20  to  30  per  cent.) 

The  area  of  the  Steam  Piston  of  a  steam  pump,  muliipHed  by  the  steam 
pressure,  gives  the  total  amount  of  power  in  pounds  that  can  be  exerted. 
The  area  of  the  water  piston,  multiplied  by  the  pressure  of  water  per  squari: 
inch,  gives  the  resistance.  A  margin  must  be  allowed  between  the  power, 
and  the  load  or  resistance  to  move  the  pistons  at  the  required  speed,  say 
of  from  15  to  25  per  cent,  according  to  the  speed  and  other  conditions. 

To  find  the  capacity  of  a  cylinder  in  gallons.  Multiply  the  area  in 
are  inches  by  the  length  of  stroke  in  inches  to  find  the  total  number  of 
ic  iocbesj  divide  this  amount  by  231  (which  is  the  measure  of  a  U.  S. 
Ion  in  cubic  inches),  and  product  is  the  capacity  in  gallons. 
For  fresh  water,  the  standard  U.S.  gallon  weighs  8.33  lbs  ,and  there  are  7. 48 
gallons  to  the  cubic  foot.  The  Imperial  (English)  gallon  of  fresh  waler  weighs 
lbs.,containB  277.27  cubic  inches,  and  there  are  6.33  gallons  to  the  cubic  foot. 
Crude  or  refined  petroleum  weighs  about  fi  lbs.  per  U.  S.  gallon. 
A  "  miner's  inch  "  of  water  is  about  equal  to  a  supply  of  12  U.  S.  gallons 
per  minute. 


WROUGHT  IRON   WELDED  PIPE. 
DmnuoM,  Vmuhti,  Etc,  of  Stakimbd  Subi  fob  Stbah,  Qai,  Watsi,  On,  Etc. 
lla.aadb»Io*rarabatt-waUed.aadpro<*dlo300poDndaper>qDanlactabTilnii1l 
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To  Correspoi)dei)ts. 

In  order  to  give  definite  information  concerning*  electrically  operated 
pttrnping*  apparatus  of  any  de^icription,  we  should  be  fully  posted  on  the 
following  points : 

1.  What  is  the  liquid  to  be  pumped;  is  it  hot  or  cold,  clear  or 
gritty,  fresh,  salt,  alkaline,  or  acidulous  ? 

2.  What  is  the  maximum  quantity  to  be  pumped  per  minute  or  hour  ? 

3.  To  what  height  is  the  liquid  to  be  lifted  by  suction ;  and  what  is 
the  length  and  diameter  of  the  suction  pipe,  and  the  number  of  elbows  or 
bends? 

4.  To  what  height  is  the  liquid  to  be  pumped,  and  what  is  the  length 
and  size  of  discharge  pipe  ? 

5.  Is  the  delivery  stated  above  to  be  practically  continuous,  or  only 
occasional?    What  is  the  average  service  expected  ? 

6.  Is  an  automatic  starting  and  stopping  device  to  be  used?  If  so, 
upon  what  will  its  operation  depend  ? 

7.  What  is  the  nature  of  the  electric  current  to  be  used  ?  Direct  or 
alternating?  Voltage?  (If  alternating,  give  phase  and  number  of  alterna- 
tions). 

8.  Are  there  any  unusual  or  peculiar  circumstances  connected  with 
the  installation  or  operation  of  the  apparatus  ;  and  if  so,  what? 


Full  particulars  of  any  standard  type  of  apparatus  can  be  promptly 
obtained  by  using  the  telegraphic  code  on  the  pages  38  and  39.  Care  should 
be  taken,  however,  to  read  and  follow  the  directions  carefully  in  order  to 
avoid  confusion  and  delay. 

Directions  for  Setting  up  an<l  Running  Purnps. 

Never  use  pipes  of  smaller  size  than  arc  called  for  in  the  tables  ;  when 
long"  pieces  are  used,  it  is  necessary  to  increase  the  diameter  to  allow  for 
the  increased  friction.  Observe  this  suggestion,  especially  in  regard  to 
suction  pipes. 

Use  as  few  elbows,  T*8  and  valves  as  possible,  and  run  every  pipe  in 
as  direct  a  line  as  practicable;  when  convenient,  use  full  round  bends 
rather  than  elbows ;  use  Y*s  instead  of  T's  when  possible.  Bends,  returns. 
T'l  and  elbows  increase  friction  more  rapidly  than  length  of  pipe. 

Care  should  be  taken  to  guard  ag^ainst  leaks  in  the  suction  pipe,  as  a 
very  small  leak  destroys  the  effectiveness  of  the  suction  ot  a  pump. 

See  to  it  that  a  full  supply  of  water  is  constantly  furnished  the  pump. 
To  prevent  the  pump  from  freezing  in  cold  weather,  care  should  be  taken 
to  open  the  drip  plugs  and  cocks — which  are  provided  for  the  purpose  of 
draining  the  pump. 

Water  at  a  high  temperature  cannot  be  raised  any  considerable  distance 
by  snction.  For  pumping  very  hot  water,  place  the  supply  high  enough, 
ao  that  the  water  will  gravitate  to  the  pump. 

A  larg'C  suction  chamber  placed  on  the  suction  pipe  immediately  by  the 
iramp  is  very  advantageous,  and  for  pumps  running  at  high  speed  it  is  a 
necessity •    Keep  the  stuffing  boxes  nicely  packed. 

Ordinary  speed  to  run  ffumfs  is  not  over  100  feet  piston  travel  per 
minate.  For  oontinnous  boiler-feeding>  service,  about  half  that  speed  is 
fccoumcfiCteQ* 

43 


b 


4 


Belted  Pumps.                            7-10, 18 

Portable  Pumps. 

36 

nailer  Feed  Pumps.                            7-21 

Power  Allowance  Tabic. 

37 

Combined  Steam  ajid  Electric 

Pressure  Pumps, 

7-1*1.  22-29 

Piimp«.                                           35 

Simplex  Pumps. 

20.  2*.  30 

I>eep  Well  Pomps,                               30 

SinkiuR  Pumps, 

32 

Dirtction*  for  Operating,  etc..         43 

Special  Apparatus. 

18,54 

Duplex  Pumps.                                         28 

Steam  and  Electric  Pumps.                35 

Elevator  Pumps.                        7  19,  21^25 

Tank  Pumps, 

7  17.21 

Feed  PumpK,                                  .       7-21 

Telegraphic  Code, 

3J 

Fire  Pumps,                              T-17.  22-29 

Triplex  Pumps, 

T-17.  22-27 

General  Information.      .                37-4.1 

Useful  Information, 

37-43 

Horizontal  Pumps,                                22-29 

Vertical  Pumps, 

7.  21.  30-33 

House  Pump.'.,                                     16-21 

Water  Works  Pum|>s. 

22,25 

MinePuuips,          .     11-15,  22-27.  32-36 

Well  Pumps,      .... 

30 

NoTH. — This  is  a  special  catalogue,  ahowiog  a.  few  patterns  only  of  our 
power  pumps,  especially  adapted  for  operation  by  electric  motors.  For 
pumping  apparatus  of  evtry  variety  and  for  all  classes  of  service,  air 
compressors,  condensers,  etc..  etc.,   see  the 

KNOWLES  GENERAL   CATALOGUE. 


